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The John Wilkinson Memorial 


Elsewhere in this issue we print extracts of 
correspondence issued in connection with a visit 
which the Lancashire Branch of the Institute 
of British Foundrymen has arranged to take 
place next month to the memorial erected to 
John Wilkinson at Lindale-in-Cartmel, Cum- 
berland. 

From the correspondence we publish it will be 
seen that the existing memorial is out of repair 
and no funds are available for its upkeep. 
Lancashire foundrymen, through their influence 
with the Office of Works or other body will be 
able to ensure the adequate maintenance 
of the memorial, but to our mind, since the 
work of Wilkinson is recognised universally as 
being fundamental to foundry practice, not only 
United Kingdom foundry owners, but all 
countries should be given the opportunity of 
showing their appreciation of his work. It so 
happens that the time is peculiarly opportune, 
as an appeal made now should bear fruit so that 
during the International Foundry Convention to 
be held in the United Kingdom in 1939, a 
rededication could be effected under noteworthy 
conditions. The presence of prominent foundry- 
men from all quarters of the world would 
assure that proper recognition was accorded to 
the ‘‘father of foundry practice.’ 

It is obvious from a perusal of continental 
metallurgical literature, especially French, that 
the name of Wilkinson is held in the highest 
esteem, and we are confident that an inter- 
national appeal for funds would be appreciated. 
Moreover, an international gathering of foundry- 
men would be a fitting occasion for the presenta- 
tion of a memoir upon the life and work of 
Wilkinson and his associates. The information 
now available is diffuse, and sometimes contra- 
dictory, owing, no doubt, to the existence of a 
brother who also made serious contributions to 
the progress of the foundry industry. The work 
of the Lancashire Branch of the Institute in this 
direction is being appreciated by the whole in- 
dustry, and to the latter they will not look 


in vain for any support they need for a success- 
ful consummation to any effort they make to 
ensure that the name of Wilkinson ranks with 
those of Bessemer, Siemens, Martin, Thomas and 
Gilchrist as an inventor of a major metallur- 
gical process. 


Art and Industry 
Last weekend we read ‘‘ An Enquiry into 


Industrial Art in England,’ written by Nikolaus 
Pevsner. It was rather tedious work owing to 
the author’s foreign origin, but cognisance must 
be taken of the result of researches spread over 
several years by a trained observer. The 
quantity-production material made in British 
factories he finds distinctly depressing. In 
general these are for furnishing the homes of 
industrial and agricultural workers, and are, 
normally, purely utilitarian. Yet we find on 
comparing working-class homes in this country, 
slum property excepted, that this ensemble is 
more pleasing here than on the Continent. In 
the latter one finds one or two articles of good 
design surrounded by a heterogeneous assortment 
of ill-conceived “‘ trash.’’ To our mind theauthor 
of this book has failed entirely to appreciate 
the English word ‘ homely,’ and articles have 
to be made to blend with, in some obscure 
manner, the traditional furnishings of the 
Englishman’s home. For instance, he accords 
some mead of praise to a certain design of wire- 
less cabinet. It was a design we personally re- 
jected, on the grounds of its total unsuitability 
to take its place in an ordinary suburban 
lounge. On the other hand, it commends itself 
for inclusion in the furnishing of an American 
bar or modernistie tea shop. 

From a perusal of this book, the foundry 
industry will at least feel happy, as, generally 
speaking, those firms manufacturing cookers and 
heating stoves have received their share of 
praise. The author comments on the parsimony 
of the builders in allowing only a matter of 
three pounds for the lighting fixtures of semi- 
detached villas. Yet, after all, their very cheap- 
ness may be an asset, as many people possess 
their own and sustain no serious loss in replac- 
ing those provided. 

A factor in art, not usually appreciated, is 
that after an artist has created as perfect an 
artistic sitting-room as his craftsmanship will 
allow, he may spend most of his daytime in a sort 
of potting shed at the bottom of the garden and 
his nights in the taproom of his favourite 
hostelry ! Thus in creating objects for the widest 
markets, there must be a true via media, by 
creating objects which will ‘‘ match” all the 
standard productions of the last fifty years, for 
the new must merely be an adjunct to the old 
and not too brusquely take its pride of place. 
Thus a photographic enlargement of a wedding 
group is not to be overshadowed by the latest 
garish radiogram! The saving grace of the villa 
or cottage is that usually in some place, maybe 
obscure or central, there is a modest work of 
art—a chest, an ornament, a picture, or a piece 
of needlework. Utility, comfort and indefinable 
homeliness are the prerequisites of a home, and 
if they can be combined with artistic merit so 
much the better. Conventionality, plus economy 
in use and upkeep, reinforced maybe by a new 
gadget, is probably the surest standby for the 
manufacturer catering for the inland market. 


on 
| 
Mi 
a? 
{ 
| 
all 


Correspondence 


. [We accept no responsibility for the statements 
made or the opinions expressed by our correspon- 
dents. } 


To the Editor of Tue Founpry Trape Journat. 


Srr,—In an article on the ‘ Function of 
Tuyeres in Cupola Operation,’’ reprinted in your 
issue of August 19, while the author, Mr. H. V. 
Crawford, does not definitely state that he is 
referring to the Balanced-Blast cupola, he quotes 
operating data from early experiments on this 
furnace issued by the British Cast Iron Research 
Association in 1930 and consequently not now up 
to date. It is obvious that Mr. Crawford has 
not had an opportunity of examining this type 
of furnace in operation, and it may be of interest 
to state that at the present time the Balanced- 
Blast design of cupola, employing adjustable 
valved tuyeres and two or three rows of auxiliary 
tuyeres, is being used by sixty of the leading 
foundries in this country. The average number 
of furnaces working on this system in each of 
these foundries exceeds two, and _ installations 
have also been made in twelve countries. 

Mr. Crawford states that no possible advantage 
can be obtained from the use of more than one 
row of tuyeres. Experience gained on over 150 
furnaces of the Balanced-Blast type has shown 
that the maximum efficiency of working can be 
more easily and quickly obtained, and also main- 
tained under varying conditions of operation, 
by the use of adjustable main and auxiliary 
tuyeres. Further, where cupolas of normal 
design have been converted to the Balainced- 
Blast system, it is invariably found that there 
is a pronounced reduction in the amount of CO 
present in the exhaust gases, showing greater 
efficiency in coke combustion and hence in 
furnace working. We note that in calculating 
the heat available from the fuel in a normal 
cupola and comparing it with that from a cupola 
using auxiliary tuyeres, Mr. Crawford assumes 
for each furnace the production of a volume of 
approximately 12 per cent. CO in the gases 
escaping at the top of the furnace. Many 
Balanced-Blast cupolas are working with less 
than 3 per cent. CO in the exhaust gases. The 
remarks on the temperature of the metal 
produced from Balanced-Blast cupolas, are, of 
course, incorrect, and temperatures as high if 
not higher than those obtained from furnaces of 
normal design can be produced if desired. 


We are in complete agreement that accurate 
knowledge of the weight of oxygen going into the 
cupola is very desirable. Several automatically- 
controlled blowing equipments are working in 
conjunction with the Balanced-Blast cupola, both 
here and in the U.S.A. In fact, the manu- 
facturers of such blowing equipment in this 
country have recently put in a third Balanced- 
Blast cupola to work with such equipment for 
giving constant weight of oxygen. 

As Mr. Crawford’s experience is of conditions 
in the U.S.A. we quote the recent experience of 
a Balanced-Blast cupola user there. For thirty 
days this firm ran a _ Balanced-Blast cupola 
against the conventional type with one row of 
tuyeres, both being of the same size, working on 
the same type of metal, and using automatically- 
controlled blowers for supplying a _ constant 
weight of oxygen. In the Balanced-Blast they 
melted 6,250 Ib. iron charges with 400 Ib. coke 
charges, a ratio of 15.5 to 1. With the single- 
rew tuyered type the best ratio was only 10 to 1, 
using the same fuel and yielding metal of the 
same temperature, 1,450 deg. C. The CO content 
was 12 to 15 per cent. in the stack gases from the 
ordinary type and 3 to 5 per cent. in the 
Balanced-Blast. 

We have always emphasised the danger of 
comparing among themselves figures for cupola 
coke consumption obtained under different con- 
ditions, for such figures are affected by many 
conditions apart from the design of the furnace. 
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size and type of fuel or charge metal, through- 
put, weight of charges, etc. The same applies 
to metal temperature figures, on account of varia- 
tions in conditions under which they are taken. 
The particular case referred to at the bottom of 
the second column, p. 140, by Mr. Crawford, 
appears to be that described by Mr. H. H. 
Shepherd in THe Founpry Trape Journat for 
December 29, 1932, page 401. Mr. Crawford 
says that it “‘ might be figured that the ratio is 
improved from 8 to 1 to something like 10 to 1.” 
Mr. Shepherd’s own figures given in this article 
are from 8 to 1 to 11.2 to 1, the coke saving 
being given as 28 per cent. on every charge. It 
may be common practice to find cupolas 
operating at 12 to 1 with higher temperatures 
than were here obtained, but Mr. Crawford must 
be aware that the case referred to is that of a 
cupola melting malleable iron where ratios are 
well known to be poorer than in grey iron 
furnaces, and, incidentally, having a very thick 
lining, which needs additional coke to warm it 
up. But your readers can turn to Mr. 
Shepherd’s French Exchange Paper (in the same 
issue as Mr. Crawford’s Paper), p. 145, to see 
how far Mr. Crawford is justified in quoting Mr. 
Shepherd’s own data against a type of furnace 
of which Mr. Shepherd is an_ enthusiastic 
supporter. 
Yours, etc., 
J. G. Pearcr 
(Director, British Cast Iron Research 
Association). 
21 to 23, St. Paul’s Square, 
Birmingham, 3. , 
August 24, 1937. 


New Light on Wilkinson 


SOME INTERESTING CORRESPONDENCE 


From Mr. J. E. Cookz to the Editor 

About two years ago, at the instance of Mr. 
L. Wharton (at that time President of the 
Burnley Section), the General Council of the 
Institute of British Foundrymen deputed Mr. 
Makemson and myself to inquire as to the con- 
dition and ownership of the memorial to John 
Wilkinson, at Lindale-in-Cartmel. 

Mr. Wharton had reported that the cast-iron 
obelisk, formerly the monument over the grave, 
was in urgent need of renovation, and it was 
believed, that, if steps could be taken for its 
renovation, approach might be made to the Office 
of Works, or some other appropriate body, to 
take over its maintenance as a _ national 
memorial. Since that time it has been found 
that ownership is vested in the Allithwaite 
Parish Council, but it appears to be improbable 
that they will undertake any expense, though 
they would probably approve the suggestion out- 
lined above. 


From the Debuty-Mayor of Barrow-in-Furness 
(Alderman B. Longstaffe) to Mr. J. E. Cooke 
During the past year or two I have been 

engaged in intensive research work into the 

mysteries of John Wilkinson, and a fortnight 
ago, upon my extending a welcome to the Adult 

Education Association of Fleetwood, visiting the 

Town Hall, I gave a few stories on the subject in 

question. Judge of my surprise when one of 

the company present, in seconding the vote of 
thanks, told the company that what I had stated 
of John Wilkinson was fully known to him after 

a lifetime of research; it was correct, and, 

furthermore, he was going next week to photo- 

graph a cattle trough on a remote country farm 
which was alleged to be one of the iron boats 
created by Wilkinson. The gentleman mentioned 
was Mr. T. McIntire, of Milnthorpe, Westmor- 
land, a member of the Historical Association of 

Great Britain. He has promised me a photo- 

graph if his quest is successful. 

Mr. McIntire tells me that the body of Wilkin- 
and is actually buried, after being disinterred 
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three times, and buried four times, under the 
family pew in the church of Lindale, up the hill 
from Lindale village. I have gathered also that 
the Vicar of Lindale can give some evidence of 
the sexton of the church, who some time ago, 
on digging a grave, came across an iron coffin 
which he covered up again. 

Last evening I had arranged to go to Lindal 
(not Lindale) in order to interview an old male 
resident of Lindale who was associated with the 
re-erection of the Wilkinson Monument, and who 
was full of news of the Wilkinson family. I was 
detained at the last moment, but sent Councillor 
Hastwell, who is also interested in the subject, 
and Mr. Green, a reporter for the Barrow 
‘¢ Guardian,’’ whom I had asked to take notes of 
the conversation of the old man. We have 
secured a very interesting story, and most co- 
herent for a man of 79 years of age. One thing 
he stated was, that upon the monument being 
thrown down by the new owner of Castle Head, 
late residence of Wilkinson, it lay for years 
rusting on the ground. At last a resident found 
the cash for the re-erection of the monument, 
and the old man worked upon the job. 

I also find that the Barrow Public Museum 
Committee donated the sum of £5 many years 
ago toward the cost of the exploration of Helton 
Tarn, on the River Winster, in a search for the 
first iron boat, which is alleged to lay there- 
under. 

A memorial worthy of the man should be 
erected at Lindale (or the existing one repaired 
and kept in condition), as I feel that Lindale 
has greater claims than has Backbarrow, where 
Wilkinson commenced his work of casting flat 
irons. I think that his work of casting cannon- 
ball for the Crimean War (to the glory of God 
as stated on his memorial) took place at Lindale 
and not at Backbarrow, but I suggest Lindale 
because his body lies there. I gather that the 
memorial was actually over his grave at one 
time, inside the grounds of Castle Head House. 

I shall now cease the dirty work of looking 
for a body buried for so many years, and leave 
the task to you of suggesting to the ironmasters 
of the country that here is a job of work for 
them to do—the commemorating of the chapter 
in their history with a worthy memorial. 

The Lindal referred to is Lindal-in-Furness, 
six miles from Barrow-in-Furness. Lindale is 
Lindale-in-Cartmel, 22 miles from Barrow-in- 
Furness, and two miles from Grange over Sands. 


From Mr. T. McIntire to Alderman B. Longstaffe, 
Deputy-Mayor of Barrow-in-Furness 

Further to your very interesting reference to 
John Wilkinson at yesterday’s reception, in 
alluding to the burial place at Lindale T had 
the following passage in John Randall’s book, 
‘‘ The Wilkinsons,’’ in mind. The passage is on 
page 45, and reads:—-‘‘ Here (the writer is 
alluding to Castle Head) the great ironmaster’s 
body rested for about 20 years in peace, but 
when it was in contemplation (in 1828) to sell 
the estate it was thought that the fact of his 
being buried so near the residence might injuri- 
ously affect the sale of the place, and John 
Wilkinson’s body was a third time disturbed and 
carried in the night in the heavy iron, wood, 
and lead coffins, up the steep hill adjoining, to 
the neighbouring chapel of Lindale, and interred 
under the pew belonging to Castle Head House, 
where it now rests in peace after having been 
four times buried and three times disinterred.”’ 

Randall seems to have gone pretty thoroughly 
into all sources of information concerning John 
Wilkinson, but I should think his rather indefi- 
nite statement here could be checked by an 
examination of the files of local newspapers for 
1828. It is a pity he does not state the month. 

I should think, too, that there must be some 
record of the faculty which would have to be 
obtained for transferring the body to the church 
which, of course, would be in the Chester diocese. 
I will try to find out anything I can about this 
part of the question. I will also, when I can 
get the opportunity, try to look through some 
of the files of the ‘‘ Westmorland Gazette.”’ 
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The Application of the Pneumatic 
Micrometer to the Control of Castings: 


By LOUIS WATTEBOT 


The continually increasing importance shown in 
modern industry by quantity-production methods 
has its counterpart in the foundry by the corre- 
lated process of casting under pressure, but the 
conditions become more severe daily, due to 
demands for harder metals and increasing com- 
plexity of shape. This obviously results in an 
increase in the number of rejects unless a 
control, the strictness and reliability of which 
follows the same progress, is continuously 
exercised at every stage of production. 

It is of the utmost importance that this strict- 
ness and reliability must be reinforced as the 
output of each type of casting is increased. 
With large demands for each type, the less should 
be the permissible quantity of wasters coming 
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from the machine shop or of the type necessi- 
tating replacement, thereby causing extra work, 
and what is more serious causing the job to be 
done twice. A foundry, like other shops, when 
undertaking quantity production, can only 
produce perfect work on standardised castings 
and components conforming to fixed internal 
tolerances. 

This Paper has reference to an apparatus which 
in many cases does help to attain these results 
in a unique fashion. This machine has been 
invented by one of the most brilliant of French 
engineers, Mr. Marcel Mennesson, and is known 
as the “‘ pneumatic micrometer ”’ (Fig. 1), though 
this appellation, which it seems desirable to re- 
tain in order to respect its universal application, 
is quite unsuitable for its application in the 
foundry. 

To summarise the underlying principle of this 
apparatus with a simple example, it is proposed 
to take the measurements of circular orifices or 
jets and to extend this to the actual control of 


* A Paper read before the International Foundry Congress in 
Mr. A. Brizon is President of the French Foundry 


Paris. 
Technical Association. 
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castings. The orifice S (Fig. 2) to be measured is 
located in series with a second orifice G, to be 
called the top jet. 
carefully-controlled constant pressure H. 


The latter feeds in air under 
The 
pressure of the air is controlled by a pressure 
regulator—a special integral part of the 
apparatus made up of a tube (Fig. 3) connected 
on the one side to a tube T of much larger 
section, and on the other to a source of air at 
constant pressure. The tube T enters the depth 
H into the water in the container R, which is 
opened to the atmosphere. Excess air is brought 
by the tube and enters into the tube T, the 
excess which is not used in the measuring 
apparatus escapes through the water in container 
R. The result is that the pressure of the air 
contained in tube T, which always attains the 
value H, in view of the excess, but cannot how- 
ever exceed H, remains definitely constant and 
equal to the height of the water column H. By 
means of tube M the pressure h which exists 
between G and S can be measured, by readings. 
The pressure h between G and §S is actually a 
definite function of H, and the relation between 
the sections S and G is shown by 
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As H is constant from the construction, and 
as G is adapted in each particular case not to 
change in the course of a series of measurements, 
then hi can be utilised to measure S. In practice, 
this method of measuring, or more truly of 
designating S by the pressure h, would not work 
out, because the value of S would vary accord- 
ing to the pressure H and the size of the top 
jet G. Recourse is therefore had to comparison, 
and S is ascertained by the normal diameter 
of a standard simply-shaped, well-defined jet 
giving the same output. Generally speaking, 
the orifice to measure § is a pipe bringing air to 
which the casting to be measured, controlled, or 
tested is connected, according to an appropriate 
technique, which varies according to the end 
sought in each particular application. 

So far as the actual examination of castings is 
concerned, the quality of the casting is often 
established by the value of the air consumption 
which it gives (consumption power naturally 
being nil) under certain conditions. If this 
definition does not of itself apply, indirect means 
can be utilised, so that one should conventionally 
be able to adopt it for postulating the quality 
of a casting and its usefulness, and to take the 
same postulation as for circular orifices. The 
quality of each casting will therefore be 
“measured ’’ by the nominal diameter of the 
standard jet giving the same consumption as 
the casting under the same conditions. This is 
what is understood to be the equivalent diameter 
of the casting, or more simply, by its equivalence, 
a value readily given by the pneumatic micro- 
meter. 

To utilise this apparatus under satisfactory 
conditions, it is necessary to regulate it suit- 
ably, by adjusting the value of the top jet G. 
An analytical study confirmed by experience gives 
data capable in every case of determining easily 
the optimum value of G. So far as the control 
of castings is concerned, it is usually interesting 
to obtain the maximum of sensibility in the 
region of a given equivalence which is obtained 
when the top jet G_ itself possesses this 
equivalence. 

Practice has shown that the pneumatic micro- 
meter combines to the highest degree the quali- 
ties of robustness, precision and reliability, 


together with the speed and simplicity. in use 
essential to all industrial measuring apparatus. 
But it has also shown remarkable elasticity since 
with slightly different methods of usage it has 
been shown to be useful in laboratories demand- 
ing the utmost precision. 

Thus, this apparatus, used in numerous works 
to control several thousands of castings per day, 
is also employed certain metrological 
laboratories, for directly measuring to a 
hundredth of a micron. Moreover it is used to 
measure various textile threads, to evaluate the 
texture of paper, to regulate temperatures, to 
control machining allowances, and finally to 
control pressure castings. 


Pressure Casting Control 


In the pressure casting foundry, metallic 
moulds, often of a complicated character, are 
used for making the components. Fixed or re- 
movable cores, interlocking in certain cases, are 
introduced into the moulds for making holes 
and recesses in the casting, these holes must 
be made dimensionally correct in the foundry. 
Several of these many holes interlock and quite 
often will form a network of a long, sinuous, 
small diameter character, and the cores which 
form them are necessarily fragile because of 
their elongated form. The cores can incidentally 
bend, which will spoil the network and prevent 
it from forming its opening at the proper place. 
They can also increase or diminish the diameter 
of the casting, and this will consequently alter 
the dimensions of the casting. Because of a 
defective runner, the temperature of casting 
may be too high; the outflow of gas in the 
interior of the metal will be excessive, with the 
result that either sinks, blow-holes and cracks 
may appear in certain places in the finished 
casting, or the pressure may be particularly 
damaging to their use, or to the solidity of the 
casting. 

The accidental modifications and their conse- 
quences are not permissible under quantity pro- 
duction conditions, and it is necessary to be able 
constantly to see that they do not occur and to 
arrest defective production. A visual inspection 
for the correction of each casting would be diffi- 
cult and protracted, if not impossible. 

The pneumatic micrometer does make for a 
practical and rapid inspection, and it is sufficient 
definitely to determine the equivalence of the 
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perfect casting; to fix a definite tolerance, and 
to ensure that all castings conform to it. This 
equivalence of the perfect casting is calculated 
or measured experimentally for the passages and 
canalisation, and will naturally be nil for 
pressure tightness tests, and the allowable toler- 
ances, which will be greater or less according 
to the particular case, are fixed by reference to 
the proper functioning of the casting in service. 

A distinct advantage of the pneumatic 
principle over other control systems commonly 
used, such as jigs, ete., has thus been indicated. 
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These systems give results which are too inflex- 
ible because either they do not take care of toler- 
ances or allow too much, whilst the pneumatic 
principle does allow effective measuring of the 
quality of a casting, so as to give a precise 
value, and consequently one is in a position to 
say definitely at what moment a casting ceases to 
be utilisable. Moreover, it also allows of the 
strict observance of properly defined tolerances 
at the lowest possible cost. 

This property of being able to measure -effec- 
tively the quality of a casting confers upon the 
pneumatic micrometer another industrial ad- 


Fie. 5.—FauLTtsS WHICH MAY OCCUR 
IN A CASTING. 


vantage, for it allows one to follow during a 
period the variations of the quality of the 
goods made. Indications are given of the time 
when a die will begin to deteriorate; when the 
casting temperature has not been too satis- 
factory, as well as when the castings can be 
accepted, and finally there is no need to fear 
the return of entire batches. 

In industrial practice this last catastrophe is 
averted by the existence on the graduations of 
the pneumatic micrometer, in addition to the 
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“‘ acceptance tolerance ’’ zone, of a second and 
closer tolerance known as the ‘‘ alarm tolerance.’’ 
This alarm tolerance may be exceeded, but it is 
essential immediately to bring back the castings 
to their normal quality before the defect indi- 
cated affects a higher percentage of the pro- 
duction. 


EXAMPLES OF THE CONTROL OF 
PRESSURE DIE CASTINGS 


It is now proposed to detail some particular 
cases where the pneumatic micrometer is applied 
in practice. Examples have been chosen as being 
typical instances of carburettor castings, which 
always exhibit by their shape and use, a certain 
number of delicate points requiring a maximum 
of care and supervision. 


1.—Carburettor Bodies 

The example of carburettor bodies is given 
to illustrate the inspection of the canalisation 
of which the dimensions, especially as regards 
their equivalence, should be strictly defined. 
The canalisation is outlined schematically in 
Fig. 4. It is formed by three cores, of which 
No. I has a diameter of 2} mm. and a length of 
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50 mm., and is thus fairly delicate, especially 
where it joins up with a second core (II), also 
of 2} mm. diameter. It is essential to exercise 
great care at the junction of these two cores, 
because if the axis of one of these cores, especi- 
ally the longer one, is out of truth, they meet 
tangentially and not perpendicularly, a factor 
which increases the resistance to flow in the 
whole of the canalisation system. This canalisa- 
tion should connect up with the control jet for 
petrol at g, and any increase in resistance reacts 
considerably on the supply from the jet by 
decreasing it, which is obviously not allowable. 
The inspector is provided with the jig shown 
in Fig. 4. This jig blocks orifices a and b, and 
at the same time furnishes the air. With a 
rubber stopper or with his finger, the inspector 
blocks up the orifice c. By doing so he can test 
the total equivalence, which should be greater 
than the predetermined value and be of such 
a character that it does not react upon the 
supply from the jet. The inspector naturally 
scraps all castings not attaining this value, 
which is indicated on the scale of the micrometer 
by the fact that the manometric column M (Fig. 
3) goes lower than the red mark engraved upon 
the scale. A second red mark corresponds to a 
greater equivalence and indicates the alarm 
tolerance below which the manometric column 
can go under the above indicated condition that 
a search is immediately made to locate the cause 
of the defect shown, for this indicates a slight 
increase in resistance as yet insufficiently serious 
te affect the supply, but rather that there is 
something abnormal taking place in the die. 


2.—Shrinks on a Core 

Under certain working conditions the core III 
(Fig. 4) of the canalisation system tested in 
the first example, may exhibit shrinkage or air 
pockets on the top of the cone g on which the 
diminishing jet is to rest. It is essential to test 
whether these shrinkages will not short circuit 
this jet, which, contrary to the defect previously 
dealt with, will increase the supply of petrol to 
the engine. Inspection in this case is made 
with the same jig as that used for the testing 
of the junctions of the holes I and II, but this 
time it is necessary to block up d. 

It should be understood from earlier remarks 
as to the maximum sensitivity, that it is essen- 
tial to change the setting of the apparatus, that 
is to say, the value of the top jet G. Whilst 
for the canalisation the top jet G should be 
set between the alarm and acceptance tolerances, 
in the neighbourhood of 160 and 130 hundredths 
of a millimetre, it should now be very much 
smaller, since the admissible tolerances are of 
the order of 10 and 15 hundredths of a milli- 
metre. 

However, in practice, for diverse reasons, par- 
ticularly speed, top jets smaller than 35 hun- 
dredths are not used, contrary to the rule enun- 
ciated above. The one actually used, however, 
does give adequate sensitiveness. Except where 
essential, this top jet of 35 hundredths is used 
for measuring pressure tightness. 

The inspector therefore will see that the 
equivalences given for 10 to 15 hundredths, 
invariably indicated by red marks on the scale 
of the apparatus, are never exceeded, which is 
shown by the fact that the manometric column 
settles down below the marks indicating the 
tolerances. 


3.—Testing a Carburettor Body 

It is not proposed to dilate on this applica- 
tion, of which the conditions are practically the 
same as for the preceding one. In this case, 
porosity or possible cracks in the body are 
tested with the object of ensuring that they do 
not create accidental passages such as are indi- 
cated in Fig. 5 at 1 and 2. The necessity to 
seal up a porous place such as 1, which would 
allow the escape of petrol from the body, is 
obvious. A patch such as 2, short circuiting 
the principal jet and increasing the consump- 
tion, would, because of reasons associated with 
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carburisation, introduce troubles of a more 
serious character than would shrinkage on the 
cone of the reducing jet. Normally no attempt 
is made to separate these two types of defects 
and a double control is simultaneously imposed 
by setting the casting on a jig which brings in 
air from the top of the body and at the same 
time blocks up the part a. As in example 2, the 
tolerances are the maximum tolerances and are 
similarly tested. 


4.—Holes in Thin Wallis 


Technical progress and the exigencies of 
weight and size often compel the drawing office 
to design extremely complex castings occupying 
but small volume. This often leads to the inclu- 
sion of extremely thin walls, of the order of a 
few tenths of a millimetre in the most inacces- 
sible places, which nevertheless have to be oil- 
tight. 

In addition to the usual defects already de- 
tailed, in this case, because of difficulties of 
running the metal into these thin walls, the 
castings are faint run, and it is not easy to 
detect the fault. This is particularly so in the 
case illustrated in Fig. 6, which shows part of a 
carburettor of small dimensions, in which the 
recess I is bounded at a certain height by two 
thin walls of 4/10ths of a millimetre. Although 
it would be with difficulty, it might be possible 
to examine visually the thin wall II, but such 
an action is practically impossible for the wall 
Ilf. Moreover, the question of admissible toler- 
ances is still present. The pneumatic micrometer 
will again be used as in examples 2 and 3 by 
introducing the air at the extremity a of the 
recess J. There is no other precaution to take, 
as this recess I is purely a matter for the 
foundry. 

Testing Sand Cast Castings 


Hitherto, the application of pneumatic control 
to components cast under pressure in large quan- 
tities has been considered. In the motor vehicle 
industry, there are large quantities of castings 
manufactured on a repetition basis, which are 
best sand cast. The same problems arise, and 
the pneumatic method is equally applicable and 
advantageous. An example is the intake for a 
motor car engine (Fig. 7). The presence of 
porosity in such castings is not detrimental if 
their total equivalence does not exceed a certain 
value, but if it becomes excessive, then the air 
not passing to the carburettor would pass 
directly to the engine and stop it working satis- 
factorily. 

This inspection, which is simply the testing 
of soundness, is made as previously, by setting 
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Fie. 7.—IntTakKe ror A Motor Car 
ENGINE PRODUCED IN’ LarGE 
QUANTITIES. 


up the intake as indicated in Fig. 7. The re- 
taining of the double system of tolerances is 
invariably desirable. 

One of these apparatuses is equipped for con- 
trolling 15 castings of various shapes, and aver- 
ages more than 500 castings per hr. In one 
works, its use has not only resulted in the 
elimination of rejects from the machine shop, 
but effected a serious reduction in foundry 
scrap. 
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New Fields for lron Castings* 


By PAUL 


The conquest of new fields is inseparable from 
the defence of existing ones and the recapture of 
lost ones. The subject may thus best be dealt 
with by reviewing the present position of cast 
iron together with its competitive materials. 
The main object will be to show, by submitting 
actual examples, the advantages that iron cast- 
ings possess in view of the development of these 
fields. A complete and reasoned study of this 
situation based upon a precise and methodical 
comparison of the characteristics and _possibili- 
ties of cast iron and of other materials depends 
largely upon the surrounding frame. The pro- 
perties of iron castings will only be touched 
upon, as this Paper is mainly to detail examples 
of actual and potential uses. 

How can iron castings be created, in com- 
parison with competitive materials, so that from 
the technical and economic potentialities aspect, 
they give the desired shapes and properties. 


(1) The flowing power of cast iron is superior 
to that of other ferrous alloys and all other 
foundry materials are more expensive. Cast 
iron is particularly suitable for definitely and 
completely filling a mould and thereby repro- 
ducing every detail. Its sensitiveness to thick- 
ness variations, which can usually be minimised, 
leads the user to observe in the design, beyond 
the normal precautions common to all cast 
metal, some simple rules. These latter are easy 
to follow if a proper and continuous co-operation 
is established between the foundry and _ its 
customers. In general, cast iron can be made 
into every type of casting, even very compli- 
cated ones, thick or thin and of extremely fine 
dimensions. Nowadays it is possible to make 
castings practically sound and almost to finished 
size. A recent technical development of 
American origin shows every promise from these 
standpoints. It relates to the pressure casting 
of castings in permanent metal moulds—a pro- 
cess first applied to non-ferrous metals of much 
lower melting points. Finally, iron castings are, 
generally speaking, easily machined. 


(2) In its best qualities, cast iron does not 
vet attain the mechanical strength of special or 
heat treated steels, but its tensile strength does 
equal that of mild steel. Iron is still the ideal 
material for making a very large number of 
components, which, because of their shape or 
size, would be too difficult or onerous to subject 
to thermal treatment. 

Special irons have undoubtedly increased the 
range of both ordinary and high-duty irons. 
Some of them connect up with steel in so far as 
they are susceptible to thermal treatment, and 
give rise to the possibility of conferring upon 
them controllable mechanical strength and vari- 
able machinability. Reference might be made to 
some special irons which are particularly in- 
teresting, because an initial heat treatment 
renders them easily machinable and a second 
one ameliorates their mechanical properties, or 
their resistance to corrosion. 

However, it should not be forgotten that with- 
out heat-treatment the phenomenon of primary 
quench does allow one to obtain castings having 
a surface entirely or partially hard—an advan- 
tage not shown by other materials. 


(3) Where especially high elongation before 
rupture is demanded, cast iron is generally 
ruled out. This is not always absolutely correct 
for malleable, and certain new special irons do 
not fracture until after considerable deforma- 
tion. This is also more or less true in certain 
cases, for certain types of ordinary irons. Thus, 
it has recently been stated that ‘‘ churned ’’+t 
irons (fonte centrifugée) made in metal moulds 
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were capable of being submitted, between certain 
temperature limits, to permanent and serious 
deformations without the cohesion of the metal 
in the area of deformation being at all 
weakened. The zone of compression itself reveals 
a measurable improvement in cohesion and in 
resistance to various types of mechanical forces. 
This property in particular has allowed the 
successful manufacture of cast iron elbows by 
bending ‘“‘ churned ”’ straight pipes. Thus can 
these special irons of all qualities be improved 
to a greater extent in the direction of the 
resistance to deformation by the exceptional 
potentialities shown by ‘‘ churned ”’ iron. 

Cast iron possesses, due no doubt to its internal 
frictional properties, an outstanding ability to 
damp vibrations much better than steel, and is 
thus ideal for certain components, such as 
machine parts. The relatively low value of its 
modulus of elasticity is also often an advantage. 
When a cause other than a mechanical force— 
thermal expansion, for example—tends to deform 
a component and the structure of that component 
opposes the deformation, the strains set up are 
less than that in a metal with a higher modulus 
of elasticity. Castings having freedom to 
expand benefit from the advantages derived from 
a low modulus of elasticity, when they are heated 
unevenly throughout their mass. For instance, 
ingot moulds withstand more efficiently these 
differences and variations in temperatures when 
they are made of iron than of steel. 

Finally, another advantageous property of iron 
is that its fatigue strength is relatively little 
affected by notches and surface condition. 

(4) It is well known that cast iron has better 
corrosion resisting properties than steel, and 
withstands without damage over long periods the 
corrosive actions of the atmosphere and the soil. 
One example is the cast iron pipes laid down at 
Versailles in the 17th century and recovered 
recently in a still serviceable condition. This 
property, coupled with the low price, explains 
why cast iron has preserved its markets in the 
field of water-systems, in spite of the develop- 
ment of steel tubes. 

In a more general way, ordinary cast iron 
resists corrosion better than the ordinary steels. 
In the same way it is much superior in the 
matter of resistance to oxidation when hot, and 
applications because of this property are very 
numerous. It is known how to render cast irons 
immune from growth brought about by repeated 
heating and cooling. The ironfoundry is today 
in a position to produce alloys possessing pro- 
perties of resistance to certain types of corrosion, 
or even to oxidation at very high tempera- 
tures, which are particularly well developed, 
to the point of sometimes rivalling those of 
special steels. 

' (5) For the very reason that it is a hetero- 
geneous metal of which the constituents have 
widely varying hardness values, cast iron 
possesses unique wear-resisting properties and a 
high coefficient of friction. These are made good 
use of in brake shoes and brake drums, for 
example, and elsewhere in machine components 
working in friction, such as slides and rolls. 
Cast iron with a pearlitic matrix and finely dis- 
tributed graphite acquires in service very fine 
surfaces. These properties are explained by the 
formation on the surface of the iron of a deposit 
of graphite lamella drawn along by the moving 
component in contact with the iron. This 
lubricating graphite deposit is sometimes 
extremely thin, and its resistance was detected 
only quite recently by an electron-diffraction 
method. This graphite film also plays a part in 
corrosion resistance. In addition, machining is 
helped by the smallness of the chips, brought 
about by non-continuity of structure of the 
graphite flakes or nodules. 
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(6) The equipment needed for the fabrication 
of iron castings is remarkably simple and rudi- 
mentary, and consequently inexpensive. The 
installation and running of a foundry requires 
only a relatively small capital. The raw 
materials and fuels are plentiful, at prices which 
are reasonable and very much more stable than 
those of the non-ferrous metals. The raw 
materials market has nothing of a speculative 
character; they are reasonably uniform in 
quality from one country to another, and in 
any one region from one locality to another. 
For these reasons ironfoundries are operated 
wherever civilisation has penetrated. 

Because of these factors there results a good 
supply and a relatively low price, which are 
strong attractions in favour of iron castings. 

Whatever the number of similar castings to be 
made, pattern making and moulding methods 
ean be devised, without involving too heavy an 
expenditure on tackle, which will be best 
adapted to the size of the order. The minimum 
cost price is then secured in every case. On the 
other hand, other manufacturing processes are 
justified economically only for large output. 

But every medal has its reverse! These 
economic features of ironfounding are one reason 
why for too long a time it has been regarded 
as in some way a second-rate industry. This 
conception is now tending to disappear, thanks 
to the good work of the technical societies and 
foundry schools, and the ironfoundry has made 
considerable progress in the quality of its pro- 
ducts, so that new markets are being opened up, 
some of which would only have created incredu- 
lity a matter of twenty years ago. 

The author now proposes to give some ex- 
amples of markets conserved or recently cap- 
tured by cast iron in spite of the improvements 
made in other materials. 


Civil Engineering—Houses 

In the external parts of buildings the use of 
cast iron depends very much upon local atmo- 
spheric conditions. For example, in some coun- 
tries roof framework continues to be made in 
cast iron because of its good rust resisting pro- 
perties. In China there still exist roofs made of 
iron tiles which are five hundred years old, and 
iron statues up to a thousand years old. 

In cooking and heating installations cast iron 
has always held an important position. Every- 
body knows that heating stoves and cooking 
apparatus incorporate many iron castings; high- 
quality and good-wearing apparatus is generally 
made entirely of cast iron. Trials of cookers 
and dish warmers in which cast iron has almost 
wholly been replaced by steel sheet do not appear 
to have been a success, because they lack the 
advantages of cast-iron apparatus—better corro- 
sion resistance, greater rigidity, a larger 
calorific capacity due to greater weight and 
securing a proper heat release. Cooking which 
is carried out in iron receptacles and dishes is 
unrivalled owing to the more regular and uni- 
form cooking. The progress of vitreous enamel- 
ling over the last fifty years has enabled cast 
iron heating and cooking apparatus to be given 
a novel and attractive appearance. 

Rural populations use an apparatus sometimes 
called a ‘‘ copper,’’ a sort of cast-iron boiler 
serving to boil cattle-food, for example, beetroot, 
and also to do washing. Attempts to make these 
of sheet metal have been made, but after ten- 
years’ experience there has been a return to cast 
iron, which better resists bad weather, shocks 
and lack of maintenance. 

Central heating radiators of cast iron now 
suffer, in some countries, from the competition 
of pressed steel sheet apparatus. Pressed metal 
fabrication, however, appears to be economical 
only for quantity production, and pressed-steel 
radiators have not yet undergone the test of 
prolonged resistance to corrosion. 

In sanitary installations, in the face of stone 
and ceramic materials, cast iron is favoured by 
the progress of vitreous enamelling and by its 
being oo Steel sheet has gained some 
measure of’success in the quantity production of 
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baths, but because of the highly expensive plant 
which it is necessary to write off, it does not 
appear to be capable of supplanting cast iron 
among producers not selling to very large 
markets. 

In the field of civil engineering cast iron finds 
extremely important markets. The position of 
cast-iron water pipes relative to steel tubes is 
consolidated by the interesting improvements 
which the centrifugal-casting processes have 
brought about in quality. For the same 
conditions of test and use spun iron pipes can 
be made lighter by reason of their better 
mechanical properties; moreover they have a far 
greater capacity for deformation before rupture. 
An ordinary cast iron, sand-cast into pipes, has 
a tensile strength of 15 to 16 kg. per sq. mm. 
(10 tons per sq. in.), but when spun in a metal 
mould its strength increases by 60 per cent. 
Similarly, the modulus of elasticity, determined 
by Le Rolland’s elasticimeter, jumps from 10,000 
kg. per sq. mm. for sand-cast metal to 13,000 kg. 
per sq. mim. for the same metal centrifugally 
cast in a metal mould. 

Finally, cast iron can win a new market for 
surfacing roads carrying heavy traffic. Several 
types of iron paving have shown remarkable 
properties under test. This form of road- 
surfacing can be easily made non-skid by well 
thought-out design, and the wear is very slow. 


Works Equipment— Machines 

Cast iron has maintained its position in the 
construction of steam engines, compressors, 
pumps, turbines, etc. In many cases it is 
capable of giving service as satisfactorily as cast 
steel, for example in steam turbines. The. same 
remark applies to the stationary parts of elec- 
trical p!ant of all kinds. Here, special cast irons 
are increasingly used because of their non-mag- 
netic properties, greater strength and greater 
resistance to oxidation at elevated temperatures. 

In machine tools the established uses of cast 
iron are in a position to be reinforced, thanks 
to the improvements in quality which have been 
made. Modern machine tool bed-plates are con- 
structed of heat-treated cast iron and are free 
from warping in service. 

Dies of special high-strength cast iron, prefer- 
ably heat treated, with a uniform sorbitic- 
pearlitic structure with very finely distributed 
graphite, having a high tensile and compressive 
strength and Brinell hardness, and capable of 
taking a high polish and being machined 
easily, advantageously replace dies of carbon 
and special steels in numerous cases of cold 
pressing, press-working of sheets, cold drawing, 
wire-drawing, etc. Such dies provide a most 
economical means of fabricating deep-drawn 
sheets for motor-car construction, in ordinary 
and stainless steels or aluminium, refrigerators, 
electric iron bodies, dog spikes, horse-shoes, etc., 
and even certain forgings. 

Cast-iron components play a part in the con- 
struction of equipment for the chemical indus- 
tries. Herein iron and steel are able to develop 
markets side by side, substituting older materials 
such as wood and stone. Some corrosion resist- 
ing problems are completely solved by good- 
quality cast irons and, in special cases, by more 
costly high duty irons which nevertheless still 
pertain to the iron foundry. One can again 
mention cast irons which are protected from 
corrosion by a vitreous enamel coating. 

The position held by cast iron in metallurgical 
equipment is by no means negligible. Apart 
from constructional work, and where heat resist- 
ance is called for, either an ordinary hematite 
iron is used or a cast iron specially developed 
to resist growth, for a great many furnace cast- 
ings, door frames, etc. Special heat-resisting 
cast irons are used for components exposed to 
elevated temperatures. Occasionally annealing 


boxes are fabricated from heat-resisting metal 
sheets by welding, but there seems to be a return 
to cast boxes, of special steel, and also of special 
cast irons, because of the superior rigidity and 
less warpage in use. ° 
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Transport 

Railways.—Brake shoes in iron pressed against 
steel rims used on standard type coaches, are 
meeting with competition from new methods of 
braking, émbracing, in some cases, the friction 
sole made from moulded or woven asbestos, and 
in other cases by the replacement of the actual 
shoe braking by braking on a drum by a flange 
covered with material of the above type. From 
this, the use of certain wear resisting irons is 
suggested. The construction of brake drums can 
usefully incorporate this material for reasons to 
be disclosed later. Cast iron and especially 
malleable iron is normally used in the ironwork 
of rolling stock. 

Motor Vehicles—The preponderating  réle 
played by cast iron in the construction of en- 
gines is well known, and for cylinders no other 
material is even considered. The quality of the 
metal is continuously improving and it possesses 
every quality requisite for such a use. High- 
tensile, surface-hardened and treated irons are 
used for cylinder liners in increasing quantities. 
Valve seats and guides usually require special 
irons; the manifolds continue to be made in cast 
iron, and there is no better metal for piston 
rings. 

Cast iron pistons, still used successfully in 
internal combustion engines, are often replaced 
in explosion engines by light alloy pistons. 
Recently, however, one important American 
company has returned to a type of cast iron. 
[t is not possible to adjust the expansion of 
light-alloy pistons to the very much lower figure 
of the cast iron used for the cylinders or their 
linings. For this application cast-iron pistons 
maintain in this respect an important advan- 
tage, and severe service conditions will endorse 
this. 

For cylinder heads, the author for several 
vears has participated in a movement directed 
towards the use of high thermal conductivity 
metal, such as aluminium or even copper. Cast 
iron for cylinder heads maintains or even im- 
proves its position, due to profound research 
into shape, perfection in machining, polishing, 
und even an electrolytic deposition on the in- 
terior walls. This improves the heat conduc- 
tivity and especially the regularity of combus- 
tion and explosion. 

Among other castings for the engine and the 
car, where good progress has been registered is 
the cast crank shaft. In this best known ex- 
ample, there is a new copper silicon chrome alloy 
submitted to a double heat-treatment, which, 
despite its low carbon content, is certainly a 
type of cast iron because of the presence of free 
graphite in the structure, accompanied by small 
areas of cementite in a spherodised pearlitic 
matrix. Heat-treated special irons are also 
being tried out for crank shafts. In addition 
to this there are cam shafts in special grey 
iron, sand cast, but chilled along the wearing 
parts; pedals in chilled iron which give greater 
resistance to wear than steel, and cast iron brake 
drums. 

Pressed steel brake drums are light and cheap, 
but they easily become out of truth, whereupon 
braking becomes harsh, This is generally true 
for all modern vehicles. Cast-iron drums of a 
quality suited to this use certainly solve the 
most arduous braking problems, both for light, 
high speed cars, as well as for heavy lorries, 
upon which the first applications were made and 
where considerable difficulties arose. The 
rigidity of iron castings, their frictional and in- 
ternal vibration damping properties are well 
shown by this application. Cast-iron brake 
drums offer to the brake blocks a surface which 
is always the same, and which allows of the most 
violent and repeated braking without showing 
either deformation or gripping. It is not an 
uncommon experience to see pressed steel drums 
on service vehicles being replaced by cast-iron 
ones and to notice immediately the distinct 
improvement in braking. 

For components necessitating extensive 
machining such as crank and cam shafts, it is 
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possible to have castings at costs approaching 
the minimum, because of the reduction in the 
number of machining operations. This accords 
a marked economic advantage te cast-iron over 
forgings, but the capacity to damp vibrations 
associated with freedom from ‘‘ notch effect ”’ 
technically justify their use in these new applica- 
tions. Good frictional and wear resisting pro- 
perties also play their useful part. Moreover, 
for quantity production work, the use of cast 
iron introduces another marked economic ad- 
vantage, because the necessary plant for foundry 
production is relatively much cheaper than the 
requisite machines for the production of forged 
crank-shafts. 

Finally, the motor vehicle industry affords a 
particularly striking example of the success which 
has crowned the efforts made to conserve and 
extend the field of cast iron. It is less than ten 
years ago since a_ universally well known 
American firm decided, after having for a very 
long time only one mode!, to launch a new type 
upon the market, and with it came a consider- 
able reduction in the weight of castings used. 
It might have been thought that this tendency 
would progress, yet on the contrary this very 
firm has now accorded to cast iron an extremely 
high place and has certainly made great progress 
through the use of castings for cam shafts, brake 
drums, pistons, and, of course, crank shafts. 


Marine Engineering 


After receiving a set-back in the construction 
of marine engine, cast-iron is quite capable of 
regaining at least some of the lost ground. For 
instance, for several years, the use of cast iron 
for marine engines was prohibited in certain 
countries, steel and light alloys being the gainers. 
Now, high-duty cast irons are being successfully 
and economically employed for the casting of 
turbine casings for battleships and the latest 
torpedo boats. Manufacturers of inland electric 
generating equipment, where weight is of less 
importance, would be well advised to take note 
of this example. In addition marine Diesel 
engine base-plates are, generally speaking, also 
made as castings. 


Book Review 


The Fatigue Resistance of Lead and Lead Alloys 
(Summary Report). By H. Waterhouse, 
M.Met., Research Report R.R.A.440, of the 
British Non-Ferrous Metals Research Asso- 


ciation. Published by the Association, 
Regnart Buildings, Euston Street, London, 
N.W.1. Price 2s. (Post free). 


For a number of years past the B.N.-F.M.R.A. 
have been conducting a research on the pro- 
perties of lead and lead alloys in relation to 
their use for cable sheathing, water piping and 
rolled sheet. In the course of this work exten- 
sive information on the fatigue resistance of 
lead and lead alloys has been obtained. 

These results, hitherto available in a large 
number of separate reports mainly issued to 
members of the Association only, are now col- 
lected and tabulated in the present publication. 
The materials covered include lead in various 
conditions and degrees of purity, and lead with 
small additions of, respectively, tin, antimony, 
cadmium, calcium, barium, copper, nickel, and 
bismuth; tin plus cadmium, antimony plus cad- 
mium, tin plus antimony, tin plus cadmium plus 
copper, antimony plus cadmium plus copper, and 
bismuth plus magnesium. In addition a few 
results of tests conducted at 100 deg. C. in air 
are given as well as some selected results show- 
ing the effects of surrounding media and pro- 
tective coatings on the fatigue resistance of 
lead and lead alloys. 
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A New Moulding and Sand-Preparing 
Method’ 


By MARIO OLIVO 


When large quantities of similar castings have 
to be cast daily, a periodical cycle of operations 
is easily envisaged, through the use of con- 
veyors and continuous pouring. According to 
the shape of the castings, the possible solutions 
are not only very different from each other, but 
even for each type of casting very different 
systems of production can be evolved and every 
one will have its supporters. For example, in 
the production of radiator segments two methods 
are utilised, either horizontal moulding, and 
casting on the slope, or both moulding and 
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Fie. 1.—Lay-our ofr PLant. 


casting vertically. To foundrymen it should be 
unnecessary to dilate upon the advantages accru- 
ing from vertical casting, notably when castings 
have to be made definitely free from defects 
and absolutely pressure tight. 

If there be freedom to choose between two 
systems of casting the thoughtful foundryman 
invariably prefers the vertical system, as it 
makes for easy casting conditions. One must 
assert, however, that when casting on the slope 
the results are not necessarily poor, yet it is 
certain that when using this method there are 
at least two causes of failure additional to those 
introduced when using the vertical method. 
They are: (1) the accumulation of gas and im- 
purities in the upper part of the mould as 
there is no ready escape for the gas, and (2) the 
necessity of using a large number of chaplets, 
actually about 30 for each radiator segment. 
The setting of chaplets for this system of mould- 
ing is an operation which requires considerable 
time, because one should set the chaplets both 
helow and above each core, and sometimes also 
at the sides to ensure rigidity. When pouring 
on the slope a good average production is in- 


* Paper presented to the International Foundry Congress in 
aris. 


Fic. 4.—Rammine Boxes IN 


variably obtained by recourse to tricks of the 
trade, but there is always a likelihood of mis- 
takes and neglect. Moreover, the number of 
rejects on pressure testing due to chaplets gives 


Fig. 2... GeNerAL VIEW 
OF THE INSTALLATION. 


rise to serious losses. A radiator segment mould 
is virtually a plate of rammed sand of a long 
thin character and limited thickness. It is 
traversed by grooves which weaken it and the 
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Fig, 3..-MAcHINE For RAMMING THE 


long cores are made from baked oil sand. Every 
space between the mould and the cores is a pos- 
sible seat of defects. The defects to be feared 
here give rise to corresponding defects in the 


SERIES. 


castings, such as external lumps or internal 
cracks or the like. 

Another consideration which justifies the pre- 
ference for vertical casting is that the space 
occupied by vertical moulds is at least a third 
of that occupied when casting on the slant. Only 
the vertical method is suitable for continuous 
casting conditions, for it would be foolish to 
conceive in any other way a closed eycle for 
the various phases of production, because under 
any other condition it is necessary to envisage 
mould movements and changes of position 
between moulding and casting. 


With the new method it is easily possible to 
retain verticalness during all the essential opera- 
tions up to casting and despatch. The lay-out 
for a plant of this kind is as follows (see Figs. 
1 and 2 and other of the line drawings): A is a 
jib; B a pattern plate of the base; F is a 
second jib which brings the pattern plate to 
the box G (Vig. 3), where it is rammed by the 
cylinder D, through the bolts E, E'. The 
stripping is by the frames shown. The pattern 
plate C shown in Fig. 3 is on moulding machine 
No. 2 in Fig. 1, where the jib F takes the box 
and brings it to the platform H (a closed-in dry- 
ing stove). Along this the cores are set and the 
mould is closed by means of the pressure 
mechanism | (fig. 12). After this the moulds 
are cast and for this purpose the ladle is lifted 
by an air-hoist. The boxes are then lifted, hung- 
up, knocked-out, and then returned to the 
original position by placing them upon the 
return platform, upon which they reach the 
original point of departure. The plant is in 
duplicate, that is to say, it is composed of twin 
machines. In the centre an  Aeroplastica 
machine is set for preparing the sand, reference 
te which will be made later. 


Fundamental Conceptions of Moulding 
For the vertical moulding of long, thin cast- 
ings radiator segments represent the most im- 
portant of such castings, the frontal ramming 
of the sand has been chosen and provision has 


Fig. 5._-View or Box Parts. 
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been made for ramming two boxes, the first 
frontally and the second on its back (Fig. 3). 
Each box contains two half moulds; the join- 
ing in series of several boxes, always set up ver- 
tically, will constitute complete moulds, whilst 
only the first and the last boxes of this series 
(which is continuous and thus infinite) carry un- 
utilised external prints, the one at the back and 
the other at the front (Fig. 4). In order to 
obtain rational moulding when using this prin- 
ciple, the shape of the box must unite every 
phase of rigidity, strength, and handiness for 
the use to which it is put. The original box is 
divided into three chambers by two diaphragms ; 


G 


Ns 


the upper and lower chambers receive the sand 
and contain an imprint, the middle one, which 
is set between the two diaphragms, is perforated 
(Fig. 5) and facilitates the escape of the air 
and gases. 
This central chamber for the collection of 
gas is particularly noteworth;. The top side of 
the box is naturally open to allow the entry of 
the sand for refilling and casting; in this posi- 
tion one has naturally made provision for the 
introduction of the pattern. This is shown in 
Fig. 6. If the box is turned over after casting 
it will, being open at the top, easily empty 
itself, and allow the casting and the sand to fall 
from it (Fig. 7). Equipment is provided to keep 
the box in the vertical position and this con- 
sists of large drilled lugs which attach them- 
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selves to the guides on the conveyor along one 
section of which they should be continually 
turning themselves over. These attachments 
are situated above the bari-centric axis which 
ensures the perfect stability of the boxes thus 
supported. Additionally there is a _ closing 
mechanism. 


Cycle of Operations 
The arrival of the empty boxes brought by 
means of the platform A, Fig. 1, can usefully 
be taken as the start of operations. An empty 
box in the vertical position comes along. A 
rotating jib (Fig. 8) actuates an apparatus 


which seizes it and after turning it through 
180 deg. takes it parallel to itself to the mould- 
ing station, that is to say, against the pattern 
plate. The pattern plate is of the usual type 
and is fixed to the base plate of the machine. 
When the box is brought to the plate the actual 
moulding operation is started. 


The sand in 
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measured quantities falls through a hopper 
(Fig. 9) and fills the box. An adjustable frame 
is set upon the box in such a manner as to 
gauge the necessary quantity of sand and allows 
for the necessary surplus. This frame is 
actuated by two hydraulic pistons which facili- 
tate its rapid removal and these pistons are also 
used to withdraw the pattern plate afterwards. 
As soon as the box is brought to the fixed 
pattern plate it is guided by a simple yet accu- 
rate mechanism; but in order to receive the 
two imprints it is necessary that a second 
pattern plate (C) should interpose itself against 
the free face of the box. This pattern plate 


Fig. 


remains remote and stationary, and by means 
of a second jib (Fig. 10), similar to that which 
hrought the empty box, the pattern plate is 
rotated 120 deg. against the box, which is simul- 
taneously guided into position. 

Ramming (lig. 3) is carried out by a piston, 
mounted in hydraulic or compressed-air cylinder 
D, located at the back of the machine. This 
piston, working in conjunction with the bolts 
EK, E', brings the pattern plate C against the 
box, and assembles against the bottom plate. 
This operation is extremely rapid. Then one of 
the frames gently pushes the plate to the box 
and the other pushes the box to the bottom 
plate. The plate C, if the plant were simple, 
could be brought back to its starting point by 
the jib F, but the plant being double, the plate 
is brought to the position of twin moulding. 
The rammed box is thus released, and is sent 
along for the other operations and casting. To 
effect this, there is a third jib, having an ampli- 
tude of motion which is double that of the first 
one, and by rotating 180 deg. the box is placed 
on the moving platform which services the 
casting section. 


Drying 

In cases where the moulds must be dried, 
there is a tunnel stove mounted on the moving 
platform servicing the stove. For radiator seg- 
ments, or moulds which are cast green, this 
tunnel stove (which is simply a long roof built 
ever the moving platform beneath which either 
oil or gas burners play upon the moulds) is 
eliminated, and as soon as the boxes reach the 
beginning of the rails, core-setting and closing 
takes place. 


Transport 


One after another the moulds are attached 
to the guides by the jib and the movements 
which effect this are actuated by two pistons 
(Fig. 4), which, periodically, by means of a 
carefully controlled energy, gives a calculated 
time-impulse to each box. Core-setting takes 
place during the progress along the line (Fig. 4). 
The boxes are held vertically and core-setting is 
simply carried out by suspending the cores 
(Fig. 11). This suspension is rendered easy be- 
cause of the two horizontal pipes jutting out 
from the box along the centre line of its length. 
It will be appreciated that hanging up the cores 
in this manner involves the strict control of 
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thicknesses, because the cores must leave spaces 
corresponding in diameter and distance to the 
pipes. Pipes have been preferred to solid round 
pieces, because the air and gas from the cores 
are readily evacuated by means of the pipes. 

The fixed apparatus I, Fig. 12, placed at the 
side of the moving platform and which pushes 
the boxes forward, is also provided with a clos- 
ing mechanism, so that a series of boxes goes 
forward continuously and arrives ready for 
pouring (Fig. 13). 

A ladle, suspended on a jib crane, receives 
liquid iron from the cupola, and continuously 
pours it into the passing moulds. As each mould 


has received its metal, it continues on its way 
at such a speed that the iron may solidify and 
be sufficiently cooled by the time they reach a 
point at which they can be taken up by a hoist 
J (Fig. 12), which raises them perpendicularly 
and causes them to turn over, thus effecting the 
complete emptying out of the casting and the 
sand (Fig. 7). All these operations take place 
within the space of a few minutes, as the pro- 
duction figures, to be dealt with later, will 
demonstrate. 

The last operation of the cycle is the returning 
of the empty boxes to the moulding machine. 
They are set up again to the vertical position 
by the hoist J, which places them on the return- 
ing moving platform. The latter is of the 


L 

| 
| 


OVERHEAD HOPPER 


MOG WL OL 


Fie. 9. 


gravity type, that is, an inclined roller pathway 
along the length of which the boxes proceed, 
helped where necessary by impulses given by a 
lever. 

Very few operatives, or actually labourers, are 
required for all these operations. One man* 
stationed centrally in front of the two mould- 
ing machines controls the speeds, the ramming 


* An English translation available to us reads ‘* A man placed 
in the middle and two in the front of the moulding machines,” 
and this checks up with a later statement.— EDITOR. 
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pistons, and the stripping of the double machine. 
Two other operatives situated symmetrically to 
the first look after the movements of the jibs. 
One to the right and a second to the left under- 
take the core-setting and the control of the clos- 
ing, making in all eight men, if there be in- 
cluded a man for looking after the preparation 
of the sand so as to produce two and a-half seg- 
ments a minute, or 480 cub. metres in eight hrs. 


Sand Preparation 


The speed of each phase of the process and its 
continuity necessitate from 10 to 12 cub. metres 


Fie. 10.—View or Pattern 


of sand per hr. To satisfy these requirements, 
it was necessary to evolve a special plant, which 
has been given the name of ‘ Aeroplastica ”’ 
(Fig. 14). This is an essential adjunct to the 
moulding and casting plant, and it was sought 
to ensure continuity, a rapid and_ rythmic 
method of working, and rationalisation in the 
preparation of the sand. In the case of radiator 
segments one has not only to deal with sound 
and pressure-tight castings, but also very smooth 
external surfaces. No amount of stopping will 
hide defects due to bad sand. The sand must 
therefore be meticulously prepared in order to 
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ensure homogeneity, fineness, plasticity and per- 
meability. When the hot sand falls from the 
boxes it is in a lumpy condition, and is more or 
less spoilt by heat and chemical reactions. An 
initial damping and rough breaking down takes 
place during conveying, but it is also necessary 
to effect magnetic separation, new sand addi- 
tions and a general preparation, which replaces 
the older +~pe of milling and disintegration. 
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The plant required for these operations is 
easily envisaged, although the various parts con- 
stituting it show both novelty and originality. 
The preparation of sand by hand usually gives 
satisfactory results, and in this method a roller 
is employed which compresses the sand by roll- 
ing a small quantity to a shallow depth, known 
as ‘“‘roliing the sand.’’ The roller for this 
operation is not worked solely by cycloidal 
motion, due to rolling over a level: plane, com- 
bined with its rotation around its own axis. To 
each phase of rolling and rotation, a compression 
by simple sliding action is produced, which is 
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desirable for the production of a good quality 
sand, 

The problem has been solved in the Aero- 
plastica plant by arranging several stages one 
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above the other so that the sand rolled upon the 
topmost falls on to the second, and so on. There 
is an @ priori assumption that the quantity of 
sand is carefully measured before it is sent for- 
ward to the next operation. 


large production. 


Starting at the top,.a distri- 
butor-measurer feeds the working (stage No. 1) 
by making a heap of sand alternately fall, in its 
correct proportion, to the right and to the 
left; whilst the rolling mechanism compresses 
the heap on the right and makes it into a layer, 
it builds up a heap on the left upon which the 


rollers will work next. At the same time, 
ploughs work the layer of sand on the right 
through a centrally-placed slit which divides 
each stage into two halves; the layer thus falls 
on to stage No. 2, and a new heap will take its 
place. 


Fie. Cores 1n Positi0n. 


Obviously to drop sand from one stage to 
another is not easy, and it is effected by a dis- 
tributing mechanism situated below each stage, 
in order to provide the alternate formation of 
heaps upon that stage. The above are the prin- 
cipal characteristics of the ‘‘ Aeroplastica ’’ and 
as for the other components they are screens, 
separators, jolting screens and aerators, that is, 
in general, the normal components of a 
mechanised sand-preparing plant; but in this 
case there are quite often some new features. 


Working Cycle 

The complete cycle of this plant is as follows : 
The used sand from the knocked-out boxes is 
conveyed to the top screen, where it passes over 
a magnetic separator, then a jolting screen, 
after which new sand or other powdered material 
is added. Following this there is a mixer,*a 
moisture addition, and a distributor-measurer on 
the primary distribution stage. Then there is 
a series of working stages with secondary dis- 
tributors, final aeration, a revolving plate with 
helical discharge, and a conveyor taking the 
material to an elevated hopper which supplies the 
two moulding stations. 

There is therefore the first movement of the 
sand from the hopper up to a height, a fall from 
stage to stage and a second conveying of the 
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The small quantity of sand which is worked 
by the apparatus in each of the two stages, mul- 
tiplied by the number of times and by the 
number of stages, gives the desired figures for 


prepared sand from the bottom up to the storage 
bin. The essential mechanisms are the distribu- 
tor-measurer and the rollers. A truck which con- 


(Concluded on page 166.) 
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Malleable Iron Melting Practice— 


Retrospective and Prospective’ 


By H. H. SHEPHERD 
(Concluded from page 147.) 


Thermal Efficiency of Furnaces 


A correct thermal balance sheet for almost 
any furnace is very difficult to assess, because 
there are so many factors which must be con- 
sidered fully. As a result, many of the published 
thermal values are, to say the least, misleading, 
and, in not a few cases, inaccurate. The fol- 
lowing figures, representing thermal efficiency 
values obtained under particular working condi- 
tions of various furnaces engaged in melting 
iron for blackheart malleable castings, were 
taken from a Paper by J. H. Hruska.** This 
Paper contains some very interesting, complete, 
and, in the present author’s opinion, reliable 
data: 


Thermal 


| efficiency, or 

capacity. 

| Per cent. 
Air furnace—hand-fired aa 9.3 
Air-furnace—pulverised coal. . Re 9.5 
Open-hearth—oil-fired 14.6 
Cupola furnace 35.8 
Electric (arc)—Héroult type at 54.9 


The efficiencies given are not necessarily the 
maximum values obtainable but they are com- 
parative. Air furnace practice has, in general, 
thermal efficiencies ranging from 9 to 11 per 
cent. for hand firing and 10 to 15 per cent. for 
pulverised-coal practice. 


3.—TuHe Sesct FuRNACE. 


Open-Hearth Furnace 

The use of the open-hearth type of furnace in 
the malleable industry is more common on the 
Continent than elsewhere. Germany has perhaps 
favoured its usa more than any other industrial 
country, but it is gradually being superseded by 
more efficient melting units, such as rotary fur- 
naces, and according to Stotz, while open-hearth 
practice represented 16.5 per cent. of Germany’s 
malleable castings output in 1926, by 1930 it had 
dropped to 11.8 per cent. In the United States 
this practice is responsible for about 2 per cent. 
only of the output. Reference has already been 
made to a British plant which operates a duplex 
process involving the cupola and open-hearth 
furnaces. 

One cannot forecast a progressive development 
in the application of the open-hearth to malle- 
able iron melting, but rather its decline. This 
method of melting is, however, more efficient 
than air furnace practice, because owing to the 
regenerative system invoived, fuel consumption 
is lower. On the other hand, the capital cost of 
an open-hearth plant of a given capacity is much 
greater than for an air furnace of the same 
capacity; further, it is not so suitable for inter- 
mittent operation owing to the costly procedure 


which would be involved by heating the regene- 
rative system repeatedly. The design of the 
open-hearth furnace for malleable practice is the 
same as that used for steel making. Capacities 
in general range from 5 to 15 tons, but there 
are records of an American foundry using a 
45-ton furnace. The furnaces are acid lined and 
one of the major improvements has been in the 
use of insulated construction to minimise heat- 
losses. The fuels used are producer gas, natural 
gas (in the U.S.A.), coal and oil, while the metal 
charges and melting practice are very similar 
to air furnace procedure. The times required 
from charging to tapping range from 3 hrs. for a 
5-ton heat to 64 hrs. for a 23-ton furnace heat. 


Electric-Furnace Melting 

If efficiency of melting practice be considered 
without regard to cost, it will be found, and it is 
well recognised, that theoretically and_practi- 
cally the electric furnace is the ideal unit so 
far devised for melting metals, and this is 
somewhat regardless of the fact that extraordi- 
nary progress has been made during the past 
10 years in design and construction of electric 
furnace plant. Research work and developments 
of the past few years have led to appreciation 
of the vital part which gases and impurities 
play in producing sound or unsound castings 
from any material. 

Melting by electrically-generated heat provides 
a means whereby the most suitable furnace atmo- 
sphere condition can be obtained with compara- 
tive ease, because heat-generation does not rely 
on local combustion. Electric melting does not 
give rise to deleterious gases, the generation of 
which is often unavoidable with the burning of 
fuels. As previously mentioned, thermal 
efficiency is high, temperature control is fairly 
easy and there are many other advantages, such 
as flexibility of operation and control—and close 
control of composition. Further, all the benefits 
of superheating without excessive oxidation are 
available. 

Unfortunately there must be set against these 
many advantages—melting costs, and so far as 
the direct melting of malleable iron is concerned, 
power costs have reacted against the use of the 
electric furnace. In general, this is found to be 
the case in Great Britain—with one exception— 
America and Germany. Stotz‘*’ has stated that 
in Germany electric current costs per unit must 
not exceed one-third of a penny to melt for 
malleable castings directly and economically. 
Robiette* in a Paper given to the Institute of 
British Foundrymen, gave a comparison of costs 
between cupola melted and electric furnace 
melted iron, which is well worth recording :— 


CuPoLa. 
Blast and power, labour, refractories, main- 
Flux 0 0 6 
7 per cent. metal loss .. 06 4 
Depreciation 0 1 6 
Cupola charge— 
10 ewt. foundry scrap .. 
10 ewts. pig-iron (low P and 
Total cost per ton of iron 48 4 
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It will be noted that these figures relate to 
the melting of grey cast iron, but the general 
considerations are applicable to malleable cast 
iron, and thus it is seen that only by the most 
economic selection of materials for the charge 
can the average costs per ton of electrically- 
melted iron equal that of the cupola. It must 
be borne in mind that such economic mixtures 
are not always permissable or available. In 
the United States the direct electric melting 
for malleable iron declined rather than pro- 
gressed owing to the current costs factor, though 
one or two plants continued to operate in certain 
districts where cheap power was available. 

The introduction of that class of malleable iron 
known as ‘ short anneal malleable ’’ has, how- 
ever, given new impetus to electric melting, 
since steel scrap and turnings can be used, which 
are cheap and very suitable on account of the 
fairly low carbon metal required. There are, 
in consequence, now a few American plants em- 
ploying direct melting but usually, in these cases, 
the tonnages are small. For appreciable out- 
puts resort is made to one of the duplex methods. 

Direct and indirect arc-type furnaces have 
been applied to malleable iron (direct) melting, 
but the use of the latter probably predominates. 
In 1924 a United Kingdom company started to 
produce blackheart malleable castings from a 
synthetic mixture consisting of steel turnings, 
ferro-alloys and anthracite, which was melted in 
an Héroult type furnace. 

Hruska** gave the following details of direct 
are furnace melting practice operating in an 
American blackheart foundry: Furnace capacity, 
6 tons; dia. of electrodes, 16 in.; type of lining, 
acid; and condition of metal charge, cold. The 
charge comprised 38.4 per cent. pig-iron, 40.6 
per cent. sprue and scrap, annealed scrap 5 per 
cent., steel scrap 6.2 per cent. 


Fig. 4.—BRacKLESBERG I'URNACE. 


Total weight of charge............ 6.41 tons. 
Time required for melting......... 4} hours. 
Tapping temperature............... 1,600 deg C. 


Total weight of slag produced...655 Ibs. 
Total power consumption per 

ton of iron melted equalled...543.0 k.w.h. 
Thermal equivalent of 543 k.w.h. = 466,980 


calories. 


5-TON E.ectric FurNAce. 


to 


Electricity, 600 units at 0.5d. 
Electrodes, 8 Ib. at 10d. 

3 per cent. metal loss 
Refractories 
Depreciation and amortisation 


Melting cost .. 
Typical electric furnace charge— 
10 ewts. cast-iron borings 

5 ewts. light-steel scrap 

5 ewts. foundry scrap 


Metal cost 


— 


Total cost per ton 
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Hruska’s figures relating to thermal input and 
output are of interest :— 


Thermal input. Calories. |Per cent. 


Electrical energy equivalent to 
Exothermic reactions 

Air through furnace 
Charge—own capacity 


S| 


ol] pe Oe 


Heat in white iron—molten charge 
Heat in slag 
Cooling water-rings 
Cooling water—transformer 


Radiation and heat losses. . 158,875 


Bi 


471,995 
or 
1,871,000 
B.Th.U’s. 


The radiation losses from arc-type electric fur- 
naces are much greater than those of the air 
furnace, open-hearth furnace, and the cupola. 
Hruska gave the following figures for these fur- 
naces:—18.2 per cent. and 19 per cent. (pul- 
verised-fuel-fired), 26.4 per cent. and 21.1 per 
cent. respectively. 


Rocking-Arc Furnaces 


Information relating to this type of practice 
is not plentiful, but J. C. Bennett and J. C. 
Vogel published a Paper about five years ago 
which contained valuable information on the 
subject. The Paper related to the production 
of blackheart and grey-iron castings from iron 
melted in a l-ton capacity Detroit indirect are 
rocking furnace. The malleable metal charge 
comprised 2,000 lbs. of sprue and hard scrap 
and 20 Ibs. of steel scrap, and the resulting iron 
had a composition of carbon 2.1 per cent., silicon 
1.1 per cent. Power consumption was given as 
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580 k.w.h. per ton when melting in an already 
hot furnace, and the time required for melting 
was 1} hrs. The excellent quality of the result- 
ing material is indicated by the values given for 
the average tests from 25 heats :— 

Tensile strength, tons per sq. in. 

Yield point 

Yield point, 

Elongation, per cent. on 2 in. ... oe 

In nearly all these cases quoted relative to 
direct electric melting, only by the use of cheap 
materials can the average costs of producing 
molten iron for malleable castings be brought to 
a level approaching that of other types of melt- 
ing units. It follows, therefore, that if another 
type of furnace than those already referred to 
was capable of using the same cheap raw 
materials and superheating as the electric fur- 
nace, and the melting costs were much cheaper, 
it would be a serious competitor to the electric 
furnace. The comparatively recently-introduced 
rotary furnace offers these facilities and advan- 
tages. 


per cent. of tensile 
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Rotary Furnaces 


The names Sesci, Stein and Brackelsberg are 
now well known to foundrymen as representing 
three particular types of rotary furnaces which 
have attained considerable success in modern 
iron and steel foundry practices in almost all 
parts of the world. The idea of rotating a melt- 
ing hearth so that the metal is always in con- 
tact with a hot lining is not, by any means, new, 
it dates back many years. Bessemer, for ex- 
ample, realised the many advantages which 
might arise from this type of melting plant. 
Early attempts in this direction usually failed, 
and present-day success is, in the main, due to 
improved knowledge of requirements, resulting 
in improved designs and methods of firing, 
coupled with more advanced metallurgical know- 
ledge and control and the availability of suitable 
refractory materials. It is impossible to deal to 
any great extent with design, construction and 
operation of these furnaces in this Paper, and 
as many articles have been published in connec- 
tion with all these furnaces, only major factors 
will be considered. It is an interesting fact 
that the Brackelsberg furnace was originally 
developed for malleable iron practice. 


The three rotary furnaces mentioned are some- 
what similar in general principles of design and 
operation. They comprise cylindrical shells fitted 
with conical ends, and are lined throughout, 
usually with an acid refractory consisting of 
highly siliceous material containing 25 to 30 per 
cent. of clay. Careful preparation and applica- 
tion of the lining material is essential if sound 
and economical practice is to be assured. Mois- 
ture content, tempering, venting and ramming 
must all be under judicious control or costly 
failures will result. The life of the lining varies 
with the type of material melted, in malleable 
practice it will vary between 150 and 200 heats. 
Wor the Sesci and Brackelsberg furnaces (Figs. 
” and 4), the capacities range from } to 10 tons, 
in the case of the Stein unit the general range 
of capacities is from } to 2 tons. All three units 
are being used very successfully in whiteheart 
and blackheart malleable practice. 

Melting rates are about the same as those of 
air and open-hearth furnaces, whilst the quality 
of the resulting product is equal to that of the 
air or electric furnace, and the cost per ton of 
metal is much Jess. Almost any type of iron 
mixture can be melted directly in either of the 
furnaces, and alloy and other additions can 
readily be carried out. 

Tapping temperatures of 1,550 to 1,600 deg. C. 
are also easily obtainable. The time required 
for melting depends upon several factors, among 
them being the constituents of the charges and 
the size and condition of the furnace—whether 
starting from cold or soon after a previous heat. 
A 5-ton capacity Sesci or Brackelsberg unit re- 
quires from 2} to 3 hrs. when melting from the 
cold condition. Fuel consumption is about the 
same—16 to 19 per cent. per ton of molten iron 
—for both furnaces. 

The main difference between the Brackelsberg 
and Sesci furnace is that the former uses pulver- 
ised bituminous coal throughout the melting pro- 
cess, while the latter only uses this type of fuel 
for the first 20 to 30 mins. of the heat, after 
which pulverised low-volatile anthracite coal is 
employed. Another important difference is that 
the fuel supply to the Sesci burner is not carried 
in a stream of air as it is in the Brackelsberg 
unit, but is first delivered to a cyclone which 
separates the air from the powdered coal: The 
former is not built with a tipping device which 
is part of the standard equipment of the latter 
furnace. The burner arrangement also differs, 
being removable and does not rotate with the 
Brackelsberg, but on the Sesci it forms an in- 
tegral part of the furnace and rotates with it. 
The standard Brackelsberg unit is made to tip 
into a vertical position for charging, but in the 
case of the Sesci unit this procedure is carried 
out by means of a suitable charging machine, 
similar to that used for charging Siemens steel 


furnaces. Both plants must, of course, include 
pulverising equipment, and as with pulverised- 
coal air-furnace practice, the degree of ultimate 
fineness of the coal must be controlled to fairly 
fine limits, which is not difficult with modern 
equipment. 

Whilst it has been stated that rotary furnaces 
can be used for melting almost any kind of 
metal mixture, the following major points taken 
from typical malleable practices, are well worth 
noting :— 

(1) A Continental foundry operating a 2-ton 
Sesci furnace for producing Whiteheart and 
Blackheart castings:—The charge comprises 30 
to 35 per cent. hard (foundry) scrap and sprue, 
40 to 45 per cent. hematite pig-iron and 15 to 
20 per cent. steel scrap. A limestone flux is 
used and 0-5 to 2-0 per cent. is required accord- 
ing to the type and condition of charge. The 
time required for melting the first charge, start- 
ing with cold furnace is a little less than 3 hrs. ; 
for the second heat approximately 2-5 hrs. are 
required, and for subsequent charges about 2 hrs. 
The lining life is 160 heats. The metal com 
sition is stated to be C 2.5, Si1.0,Mn0.25, 80.07, 
and P 0-08 per cent. The physical properties 
of the blackheart malleable iron produced are: 
tensile strength, 24 tons per sq. in., and elon- 
gation 12 per cent. on 2 ins. 

(2) A Brackelsberg practice, producing molten 
iron for blackheart malleable castings, described 
by Dr. H. Ralphers.*°—In this case the metal 
charge is 50 per cent. foundry scrap, runners, 
etc., 35 per cent. pig-iron, and 15 per cent. 
wrought-iron scrap. The fuel consumption is 
14 to 18 per cent. The metal composition is 
C 2.4 to 2.6, Si 0.5 to 0.6, Mn 0.20 to 
0.25, S 0.02 to 0.04 and P 0.74 to 0.05 per cent., 
and the mechanical properties are: ultimate 
tensile strength, 24 tons per sq. in., and elong- 
ation 18 per cent. on 2.4 in. (German standard), 

(3) An American plant melting iron in a 5- 
ton Brackelsberg unit has reported on meltings 
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totalling 6,500 tons.—The average tonnage per 
day is 25 tons; the average fuel consumption, 
18.7 per cent.; the refractory and lining 
costs are approximately 2s. per short ton (2,000 
lbs.), and the overall saving on melting costs 
compared to previous air-furnace practice to be 
approximately 16s. per ton of metal melted. 

The particulars given above relating to Sesci 
and Brackelsberg practices are purely examples 
of, or extractions from, particular practices ; 
they should not be used for the purpose of mak- 
ing comparisons between these two systems of 
rotary furnace melting. The total melting losses 
for both processes may be stated to be approxi- 
mately 2 per cent., though it will be readily 
appreciated that the loss varies considerably 
according to the constitution of the metal charge. 
Carbon losses vary from 2} to 5 per cent., the 
silicon about 12 per cent., whilst the manganese 
loss is in the region of 15 per cent. 

Good fluxing conditions reflect very favourably 
on the life of the linings in both cases. Lime- 
stone equal to 28 to 50 Ibs. per ton of metal, 
depending upon the character and condition of 
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the materials comprising the charge, represents 
good practice. Obviously, very dirty or rusty 
material will require the larger amounts. The 
slag must not be too viscous, otherwise the ferro- 
alloy additions and recarburising material, if 
used, will not pass into the metal but remain 
intermingled with the slag. ‘The amount of slay 
produced varies; generally it amounts to between 
3 and 7 per cent. of the weight of metal melted. 


Oil-Fired Rotary Furnaces 


Capital costs of pulverised coal-fired rotary 
furnaces have proved a handicap to their use 
by small foundries, and the inception of the 
Stein oil-fired unit is due in some measure to 
this. This furnace originated in France about 
six years ago, and by designing it to be fired as 
economically as possible, with oil, a melting unit 
was evolved which was much cheaper to purchase 
than the coal-fired type, since pulveriser, 
hoppers, etc., are not required. 

So far as Great Britain is concerned, it is 
unfortunate that the increase in costs of fuel 
oil, consequent upon tax increases, has reflected 
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somewhat adversely on the melting costs of oil- 
fired compared with coal-fired units. Neverthe- 
less, the Stein furnace has been adopted by a 
number of British foundries in addition to many 
foreign ones. Crucible furnaces have, in many 
instances, been replaced by this unit, so enabling 
foundries, however small, to produce castings in 
black or whiteheart malleable iron of excellent 
mechanical properties, and cheaper not only 
from consideration of melting costs, but also 
because the satisfactory production of low-carbon 
metal has resulted in reduced annealing times. 

The design of the Stein furnace is more like 
that of the Sesci unit than the Brackelsberg, as 
Fig. 5 shows. It can be used for direct melting 
or duplexing. The fuel recommended is that 
having a viscosity of 200 secs. (Redwood No. 1 at 
100 deg. Fah.), but it is the author’s experience 
that unless suitable precautions are taken, which 
involve electric or steam heaters in the storage 
tank, trouble is likely to be experienced in start- 
ing firing operations during the winter. In view 
of this, it is preferable to use an oil of much less 
viscosity, 100 secs. oil, having a calorific value 
of about 19,000 B.Th.U. Much smoother working 
results, though, of course, such oil is more ex- 
pensive, Any of the metal mixtures previously 
mentioned can be successfully used, together 
with 1 to 2 per cent. of limestone. 

The following information relates to a black- 
heart malleable producing foundry employing a 
1}-ton Stein furnace:—Three to four heats are 
worked per day; the first requires 2} hrs. for 
melting ready for pouring; the second 2 hrs., 
and the third and fourth heats 13 hrs. A light 


fuel oil is used and the consumption (by weight) 
varies between 16 and 18 per cent. The tapping 
temperature is 1,600 deg. C. and metal com- 


position is C 2.5 per cent. ; Si 1.3 and S 0.06 per 
cent. 
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Another plant making whiteheart castings 
uses a 1}-ton furnace, the metal mixture com- 
prises 50 per cent. scrap, 40 per cent. pig-iron, 
10 per cent. steel scrap and 1 per cent. of- lime- 


stone. Three to four heats are tapped per day 
at temperatures said to approach 1,600 deg. C. 
The overall fuel consumption is given as 13 per 
cent. The oxidation losses have been variously 
quoted as carbon 5 to 10 per cent., silicon 16 to 
20 per cent. and manganese 20 to 25 per cent. 
The life of Stein furnace linings in malleable 
practice ranges from 140 to 160 heats, and the 
refractory cost for a particular practice was 1.8 
shillings per ton of metal melted. 

C. F. Herington" has described in detail the 
design and operation of another type of oil-fired 
rotary furnace. This furnace was also of French 
origin, having been designed and patented’ by 
three French engineers, Delot, Blanchard and 
Pigal, irom whom the name of the furnace was 
devised. Although this unit is stated to be built 
in capacities from 4 to 15 tons, Herington deals 
chiefly with the 2-, 8- and 15-ton furnaces. 

The Deblanchal furnace, like the other rotary 
furnaces which have been referred to, is capable 
of melting cast iron, malleable iron and steel. 
It uses heavy fuel oil in conjunction with a pre- 
heated air blast and it is claimed to be funda- 
mentally a refining furnace. In shape and 
general appearance it is very similar to the Sesci 
and Stein furnaces, as will be seen in Fig. 6. 
The shell is lined with either acid or basic 
material according to the melting practice. 
Charging can be carried out by hand or by 
means of the mechanical charger referred to in 
connection with the Sesci furnace. An impor- 
tant feature is that atomisation of the fuel is 
attained by taking the oil to the burner under a 
pressure of 250 Ibs. per sq. in. Obviously this 
materially affects the melting rate, and it is 
claimed that 2- to 3-ton units will melt a charge 
of steel in less than 2 hrs. This Paper, however, 
is only concerned with malleable practice and the 
figures given below, taken from Herington’s 
Paper on the Deblanchal melting unit, relate to 
such practice :— 


Furnace capacity 2 tons. 
Melting time, in minutes Ist heat—115. 
2nd ,, — 70. 
3rd ,, — 65. 
4th ,, — 65. 
5th. ,, — 66. 

Duration of operation 8 hrs. 
Oil consumption 23 galls. per 
heat. 
Pouring temperature 1,550 to 1,600 
deg. C. 


When rotary furnaces were introduced into the 
foundry industry, many foundrymen and metal- 
lurgists forecast the extinction of the cupola 
furnace. It is the author’s opinion that a little 
forethought would have revealed that this was 
impossible, at least, for many years to come, 
especially in view of the modern tendency for 
continuous operation in foundries. {t is true 
that, in many instances, rotary furnaces have 
replaced cupolas, but there is no deubt that 
there are many cases where the former alone are 
not particularly suitable. The continuous cast- 
ing plant is an example, here is a case where 
the author visualises the cupola working in con- 
junction with a rotary furnace to give probably 
the best combination it is possible to have in 
a-continuous operation malleable foundry. Such 
a duplex system, involving melting the iron in a 
cupola furnace, desulphurising, and then super- 
heating in a rotary furnace provides a very 
efficient and cheap method of producing iron to 
make high quality malleable castings of either 
the blackheart or whiteheart types. 

The present-day types of rotary furnace repre- 
sent one of the most outstanding developments 
in the history of melting practice. They com- 
bine efficiency and economy, with simplicity in 
operation to an extent which gives rise to many 
advantages, such as: Use of cheap raw materials, 
and cheap fuel if powdered coal is employed; 
high meta! to fuel ratio; flexibility in applica- 
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tion, capacity and operation; low oxidation 
losses; good control of furnace atmosphere; and 
a close control of metal compositien. 

Finally, rotary melting units permit super- 
heating to any desired temperature without ex- 
cessive oxidation, thus giving excellent fluid 
metal with finer grain and minimum risk of 
primary graphite formation. 


Cupola-Rotary Furnace Duplex Melting 

Some little time ago, the author had the 
opportunity—through the courtesy of the Ford 
Motor Company—of inspecting, at their Dagen- 
ham plant, a duplex process used to supply iron 
for blackheart malleable castings. The pro- 
cedure is that of melting a high percentage 
steel scrap mixture in the cupola. The metal is 
tapped into 5-ton ladles for desulphurising and 
is then transferred to one of a battery of two 
coke-oven gas-fired rotary-furnaces very similar 
in design to the Sesci or Stein furnace. The 
rotary furnace atmosphere can be controlled so 
as to yield a definite carbon content in the 
metal. After superheating in the latter unit 
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the metal. is transferred in ladles to the various 
pouring stations. Whilst one heat is being 
poured the second rotary furnace is being 
charged and the metal superheated. 

The temperature of the metal which the author 
saw poured was in excess of 1,500 deg. C. and 
was exceptionally clean and very smooth flowing, 
indicating excellent ‘‘life.’’ This scheme ap- 
peared to be functioning very well and giving 
a practically continuous supply of molten metal. 


Cupola-“ Cradle” Air Furnace Method 


The cupola-“‘ cradle ’’ air furnace method very 
probably represents the latest development in 
duplex methods employed for the melting of 
cast iron, alloy cast iron and malleable iron. 
The author’s thanks are due to the Whiting 
Corporation of America for being able to give 
a few particulars concerning this method. After 
being melted in the cupola the iron is transferred 
to a specially-designed air-furnace which can be 
tilted forward or backward to an extent of about 
22 deg., thus it is known as a “ cradle ” oe 
“ rocking ”’ air furnace. Tilting permits pour- 
ing through a lip instead of tapping and allows 
for receiving metal while ladles are being filled 
from it for pouring into moulds. oe 

The furnace is built for varying capacities 
and Fig. 7 illustrates a 10-ton unit. Pulverised 
coal or other fuels such as oil can be used for 
heating, and, using coal, the consumption for 
superheating in malleable practice is approxi- 
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mately equal to a ratio of 10:1. This process 
of duplexing is claimed to be especially advan- 
tageous where the iron can be used continuously 
throughout the working day, in conjunction with 
continuous moulding. 

Concluding this section of the Paper, atten- 
tion is drawn to an interesting Paper on the 
subject of ‘‘ Selection of Melting Furnaces for 
Malleable Iron,’’ by two Russian investigators, 
Girshovitch and Landa.** This deals with 
various types of melting furnaces and duplex 
processes, among them being the cupola, open- 
hearth, air, electric and rotary furnaces. Com- 
parison of the various costs, such as capital ex- 
penditure for equipment, metal charges and 
operating costs are covered. There are also 
much data given relating to melting efficiencies, 
comparisons of physical properties of iron ob- 
tained from the different melting procedures, 
comparisons of annealing, graphitisation rates, 
etc. 

One of the most interesting sections of the 
Paper deals with the amount of oxygen present 
in malleable irons melted by the methods re- 
ferred to, and the effect this has on the physical 
properties. The authors claim that the iron 
with the lowest oxygen content possesses the 
highest mechanical properties, and that of all 
the melting practices they examined, the rotary 
furnace yielded these characteristics to the 
greatest extent. Unfortunately, most of the 
physical test values given by the authors are, 
as average results, very poor. For example, 
air furnace and basic electric furnace metal gave 
lower tensile values than those from cupola iron, 
and with the possible exception of the malleable 
produced by the cupola process, none of the aver- 
age test values quoted in the Paper approached 
the values regularly obtained in normal modern 
blackheart malleable practice. These failings 
vitiate the value of conclusions drawn from 
them. 

The low oxygen content of rotary furnace 
metal is stated by Girshovitch and Landa to be 
‘* expected theoretically since metal obtained by 
this method of melting should have the mini- 
mum content of gases or oxygen owing to con- 
tinuous rotation of the furnace.’’ The present 
author feels that this theory is questionable and 
that it requires more proof than the authors 
give before it has a claim to establishment. 

Reverting to the effects of oxygen on metal, 
in the light of modern research observations it 
is a very debatable point whether iron contain- 
ing the least oxygen, or has been exposed to the 
least oxidising conditions, does yield the most 
satisfactory mechanical properties. It is, of 
course, well known that exposure to excessive 
oxidising conditions, or the presence of excess 
oxides, or even oxygen, have deleterious effects. 
On the other hand, there is some evidence for 
believing that metal containing a minimum of 
oxygen does not necessarily yield the maximum 
physical values, in fact, in certain directions 
there are indications that oxygen and/or oxidis- 
ing influences within limits may even reflect 
their influences to advantage. The author’s 
experiences in melting malleable iron tend to 
support the latter view. For a number of 
reasons as well as those already mentioned, the 
Paper referred to is very much open to criti- 
cism, but perusal of it is recommended as many 
very interesting phases of malleable practice are 
considered. 


Superheating and Pouring Temperatures 

Possibly the best definition of the term 
‘* superheating ’’ is that given by A. Di Giulio 
and A. E. White.** This reads ‘‘ Superheating 
of cast iron refers to the process in which cast 
iron is heated to temperatures much higher 
than the melting point and the pouring tem- 
perature.”’ This explanation is, however, not 
absolute in its relation to pourmg temperature, 
for it is easily conceivable that superheating 
may or may not be a necessary condition in a 
foundry, depending in general upon the weight 
and section of the castings. 
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On the other hand, pouring temperature may, 
of necessity, be fairly close to the superheat tem- 
perature. Thus, it will be appreciated that 
superheating temperature in many cases becomes 
interlinked with pouring temperature, but in 
a critical examination of the effects of super- 
heating it is essential to consider both effects 
separately. A number of research workers have, 
in the past, ignored this precaution with the 
result that their findings gave rise to confused 
and conflicting decisions. 

For many years it has been recognised that the 
temperature at which metal is poured into 
moulds materially influences its physical proper- 
ties and that in many cases improvements in 
these properties resulted when the casting or 
pouring temperatures were raised above those 
normally employed. 

Tanimura® was amongst the first investigators 
who differentiated between superheat tempera- 
ture and pouring temperature. Pinsl** also 
studied them separately and he expressed the 
view that there was an optimum pouring tem; 
perature for each composition of cast iron at 
which the best mechanical properties were ob- 
tained, and this was independent of the super- 
heat temperature. Di Guilio and White con- 
firmed Pinsl’s findings and also revealed that 
there is a critical range of pouring temperatures 
for grey cast irons, above the maximum tempe- 
rature at which the physical test values 
decreased, and that below the minimum tem- 
perature the decrease in the properties was 
much greater. They gave the critical range 
temperatures as 1,471 deg. C. to 1,565 deg. C. 

So far as the superheating of cast irons is 
concerned, the conclusions reached by Di Guilio 
and White were that no beneficial effect arose 
until a temperature of approximately 1,452 
deg. C. was reached, and that the physical 
properties continued to improve after this tem- 
perature up to a maximum at about 1,665 deg. 
C., after which there was a sudden drop in 
strength. 

The author has referred to these researches in 
connection with superheating because in these 
days, when so much is being said in favour of 
superheating molten iron, one is apt to ignore 
the possibilities of a limit beyond which detri- 
mental and not beneficial effects result. 

One of the developments in progressive malle- 
able melting practice has been that of paying 
close attention to the subjects ‘‘ pouring tem- 
peratures ’’ and ‘‘ superheating.’’ It is not 
possible to obtain all the benefits which may be 
available, as the extent of application is con- 
trolled by the type of melting equipment, design 
of casting and the type of malleable produced. 

It has been known by some malleable founders 
for many years that—within limits governed by 
casting design, sectional thickness variations, 
core volume and foundry technique—distinct 
benefits resulted from the use of higher than 
normal pouring temperatures, some of these 
benefits may be enumerated :— 

(1) Cleaner metal and _ hence sounder 
castings. 

(2) Less risk of primary graphite, since 
solidification is more rapid. In the case of 
heavy section castings, there must be a pro- 
viso, which is that the pattern must not be 
gated to allow the metal to run through the 
heaviest sections first, otherwise, apart from 
slower cooling of the metal, the sand is liable 
to become unduly heated, and this can give 
rise to ‘‘ grey iron,’’ or the formation of pri- 
mary graphite. Where it is not possible to 
present metal a the heavy sections 
first, chilling has to be resorted to in order to 
maintain an all white structure. Chill mould 
practice is not very common in the malleable 
foundry, but it is being developed, and when 
it is employed with efficient foundry practice, 
the resulting castings are more likely to be 
sound and, when annealed, stronger and 
tougher than if made in sand moulds. 

(3) Finer grained iron results owing to 
rapid cooling; this effect is, of course, more 
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pronounced in castings which are of thin section. 

The production of fine-grained metal in the 
castings has a far-reaching effect which persists 
through the annealing operation. This is a fact 
which was appreciated by one or two English 
authorities (Hurren and Fletcher) more than 
20 years ago, but almost ridiculed by others who 
held the view that any peculiarities or particular 
effects of this type, in regard to crystal structure 
of the iron, were eliminated during the anneal- 
ing process; this latter view has been proved 
incorrect. Phillips and Devonport*’ showed that 
the finer the hard iron (as-cast) structure, the 
finer would be the ferrite grains and the temper 
carbon areas of the annealed metal. Their work 
related to hlackheart malleable cast iron, but 
Hurren® has shown that it also applies to white- 
heart metal. 

Another valuable contribution to the know- 
ledge of the relationship between the ‘‘ as-cast ’’ 
and annealed structures was made by Schwartz 
and Junge*’ about three years ago, this related 
to blackheart malleable iron. Schwartz*® had 
previously found that if specimens of annealed 
biackheart metal were etched in boiling alkaline 
sodium picrate, so that heat tint colours were 
developed, examination under the microscope re- 
vealed a dendritic pattern. The joint investiga- 
tion by Schwartz and Junge involved examina- 
tion of many anncaled and unannealed specimens 
in this way. As a result, it was proved that 
the structure of the metal ‘as cast’’ con- 
tro!led, to a very large extent, the annealed 
structure, particularly in respect to grain fine- 
ness. If, for instance, the white iron was 
dendritic, then the annealed specimen would 
yield a dendritic pattern, and a granular “ as- 
cast ’’ white iron would show a granular pattern 
when etched in the manner described. The 
four photomicrographs, Fig. 8—taken from 
Schwartz and Junge’s Paper—clearly illustrate 
this phenomenon. The following is quoted from 
the conclusions given by these two authorities : 
‘* Etching with hot concentrated alkaline picrate 
develops in completely graphitised malleable, a 
pattern differing in sharpness only from that 
obtained on acid etching the hard iron before 
anneal.’’ The etching differentiates between the 
areas which were originally cementite and those 
which were austenite, by attacking the latter 
much more readily than the former. 


- Effects of Superheating Malleable Iron 


The application of higher pouring temperature 
practice generally necessitates higher tempera- 
ture melting practice, and a consideration of 
superheating in regard to malleable castings 
manufacture is therefore necessary. A summary 
of the advantages likely to arise from super- 
heating will, no doubt, be a simple way of under- 
standing the significant effects of this practice 
for both types of malleable castings. 

(1) In general, the solubility of gases decreases 
with the rise of temperature. Lower gas content 
results in the metal having greater “‘ life’’ or 
fluidity and aids the production of sound cast- 
ings. 

(2) Greater assurance of complete solubility of 
any primary graphite present in the metal, 
therefore, less risk of low strength castings and 
test-bars, due to fine—in some instances, micro- 
scopically fine—primary graphite. This _ is 
especially important where ordinary grey 
hematite of certain types, or where two or more 
brands of pig-iron are used in the mixture. The 
author has earlier dealt with the ‘‘ inherent ”’ 
properties of irons; superheating does tend to 
straighten out these difficulties. According to 
the graphite nuclei theory, this would be due 
to the greater solubility of the graphite. Accord- 
ing to the silicate-slime theory, it would be 
due to the coalescing of the silicate-slime par- 
ticles, thus permitting their self-removal—as it 
were—and also minimising the size of the par- 
ticles left; while according to the non-metallic 
inclusions theory, it would be due to the reduc- 
tion in size and amount of these, as with the 
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second theory, and in both the latter cases super- 
cooling would thus play a part. All would be 
due in principle to the lack of—or finer—par- 
ticles of nuclei from which precipitation of 
graphite may commence. 

(3) Superheating permits an increase of the 
silicon content, within limits, without danger of 
primary graphite formation and/or reducing the 
carbon contents. This is of considerable 
advantage in the manufacture of blackheart or 
whiteheart castings, for it enables the annealing 
processes to be shortened. The reduction of 
annealing time for the first material is possible 
because the rate of graphitisation increases with 
increase in silicon contents. The production of 
so-called ‘‘ short anneal ’’ malleable depends very 
largely on these factors. For whiteheart malle- 
able the reduction is possible, not necessarily in 
this case because of higher silicon, but on 
account of the lower carbon content metal re- 
quiring less time for decarburisation. 


(4) Improved mechanical properties, due to 
finer ‘‘ as-cast *’ structure, resulting in annealed 
blackheart malleable having smaller temper 


carbon areas and finer ferrite grains. The 
previous paragraph, however, needs qualifying, 
and this will be dealt with a little later. 

Finally, White and Schneidwind™ have re- 
ported that superheating has a very beneficial 
effect on the rate of annealing graphitisation 
of blackheart malleable. The composition of the 
three groups of irons investigated were 
follow :— 


as 


| Cc | Si Molten iron temperature. Deg. eg. C. 
1 | 2.75 |1.15/ 1,495 1593 
2 | 1.40) 1.50 1,574 732 | 
|1.50/1.70| 1,565 1,749 


665 


The first group was a standard metal as used 
in a particular malleable foundry, while the 
second and third were melted in rocking-are 
electric furnaces. All the test-bars were moulded 
and poured under the same conditions and tem- 
perature (1,495 deg. C.), and the time required 
to complete the first and second stage graphitisa- 
tion was determined. For the first stage group, 
increasing the temperature from 1,492. to 
1,593 deg. C. reduced the total times for 
the first and second stages by 10 to 12 per cent. 
Increasing to 1,631 deg. C. enabled complete 
malleablisation to be obtained in 28 per cent. 
less time. So far as the physical test values were 
concerned, there was no material gain in tensile 
strengths of group 1 irons, but the yield point 
values were increased and there were indications 
of high ductility values. 

Superheating the electric furnace irons to 
1,732. and 1,749 deg. C. resulted in a 
40 per cent. decrease in the total annealing time 
required, the greatest reduction being in the 
second stage of graphitisation. The tensile 
strengths were, on the average, increased, and 
the yield points materially increased for the last 
of the series, which was heated to 1 749 deg. C. 
The elongation values were, however, much lower 
for groups 2 and 3 than for group 1, and 
examination of the results indicated the ten- 
dency of superheating to lower the ductility of 
low carbon irons. 

Summarising the work of White and 
Schneidwind it would appear that superheating 
will reduce the time required for annealing for 
certain metal compositions which have been 
superheated to certain temperatures, but such 
benefit is only obtained at some appreciable 
sacrifice of ductility when certain superheat tem- 
peratures are exceeded. 

This opens up the consideration of the possi- 
bility of the existence of a critical range of 
superheat temperatures—as has already been re- 
ferred to for grey cast irons—for malleable irons, 
beyond which some of the physical properties are 
adversely effected. In Di Guilio and White’s 
research it is stated that the critical superheat 
temperature is lower, the lower the carbon 
while Bardenheuer and 


content of the metal, 
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Zeyn have shown that low carbon, low silicon 
irons are impaired by superheating above certain 
temperatures. 

White and Schneidwind’s Paper indicates that 
the superheat temperature for the commercial 
irons which gave improved ductility values was 
in the neighbourhood of 1,630 deg. C., and that 
the results were better than those obtained from 
the same metal heated to 1,593 deg. C. and also 
superior to the low carbon high silicon irons 
when the latter were superheated above 1,665 
deg. C. These considerations raise the interest- 
ing question, ‘‘ Does the critical superheat tem- 
perature range for malleable irons in general 
lie between 1,000 and 1,665 deg. C.?’’ In this 
connection it is of*interest to recall that Di 
Guilio and White’s maximum critical superheat 
temperature for grey cast iron was 1,665 deg. C. 

In conclusion, the author wishes to express his 
sincere appreciation of the very willing help 
and encouragement he has received in connection 
with this Paper, from his company, Crane, 
Limited, of Ipswich. 
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Dusseldorf Exhibition 


The German Chamber of Commerce for the United 
Kingdom (Incorporated) is organising a visit of its 
members and friends in England to the Exhibition 
Schaffendes Volk ’’ (A Nation at Work), Diissel- 
dorf, and readers of THE Founpry TRADE JOURNAL 
are cordially invited to take part. 

The centre of the exhibition is the industrial show 
which alone occupies 42 halls and shows all the latest 
developments in German industry, notably in en- 
gineering. A special section of the exhibition is 
devoted to showing all the stages of the production 
and treatment of the new German synthetic raw 
materials and the finished products derived from 
them. 

The proposed visit is to be from September 20 
to 22. It will be quite unofficial in character, and 
both ladies and gentlemen are invited to take part. 
However, the Mayor of Diisseldorf is taking a large 
personal interest in the visit and will supervise per- 
sonally the arrangements for the party’s stay. An 
official reception will be held at the Town Hall on 
the party’s first day in Diisseldorf. 

The cost of the visit will be about £8. This will 
include rail and steamer fare (2nd class rail, Ist 
class steamer), first-class hotel accommodation, 
breakfast, entrance to the Exhibition, etc. 

In addition to visits to the Exhibition, the Cham- 
ber is making arrangements for the party to inspect 
leading German industrial works. 

Those interested in taking part in this visit are 
requested to get in touch immediately with the 
German Chamber of Commerce for the United King- 
dom (Incorporated), Shell Mex House, Strand, 
London, W.C.2. 


Davy & Unirep ENGINEERING ComPANy, LIMITED, 
have secured an order from the Steel Corporation 
of Bengal for the supply of extensive rolling-mill 
plant. 
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A New Moulding and Sand-Preparing 
Method 


(Concluded from page 161.) 


sists of two similarly dimensioned boxes having 
neither base nor lid forms the first fundamental 
part of the system. This apparatus is also a 
measurer, for a definite quantity of sand is de- 
livered each time by it to the units which do the 
preparation. ‘The latter are but rollers having 
special characteristics some of which partially 
crush whilst others merely slip. 

Each working stage has a truck made up of 
three rollers, the middle one being heavy and 
cylindrical, whilst the other two have star-like 
section, with helicoidal grooves running the 
length of the roller. The central roller rotates 
cycloidally due to the nature of the truck body. 
The two grooved rollers have their movement in 
opposite directions, in such a way that their 
relative movement is fundamentally a_ sliding 
one. 

It will be readily understood that the simul- 
taneous character of these operations demands a 
co-ordination between all movements and_ this 
is obtained by a very simple dust-free lay-out. 
The installation of a dust remover to free the 
sand from silt can be easily included. The num- 
ber of stages is obviously variable and can be 
increased at will. For the radiator plant and 
an additional twelve cub. metres of sand per 
hour, two stages are adequate for proper sand 
preparation. 

A dust-removal apparatus has been referred to 
as being complementary to the plant. Its object 
is to improve the permeability of the sand. The 
cooling can also be completed by a system of 
blowing which can easily be added to the plant 
itself. 

This Acroplastica plant does not necessarily 
form part and parcel of the machinery necessary 
to produce vertical castings and especially radia- 
tors. It is a useful piece of complementary plant 
in this case, but it should commend itself as being 
suitable for the preparation of sand in any 
foundry. 

The plant for moulding and casting vertica! 
components and. the Aeroplastica which have 
been described above seem to solve technical prob- 
lems arising out of the production of large quan- 
tities of similar castings. The first part has 
reached maturity, notably in a large Italian firm, 
where several years ago it underwent trials an: 
has since been working extremely satisfactorily. 
The output figures confirm all expectations and 
are of the order of two tons of sound castings 
and 15 tons of prepared sand per hour. The same 
box is used every hour during the working day 
which very considerably reduces the loss due 
to ‘‘ dead capital.’’ The plant is the result of 
about fifteen years of study, experiments, and 
tests of which the total cost was about a million 
Italian lire. 

It has been deemed interesting to describe for 
the benefit of foundry technicians, in this cursory 
manner, the underlying principles governing the 
solution of various problems. It will be granted 
that this plant does possess a number of charac- 
teristics the originality of which are easily suf- 
ficient to distinguish it from all other known 
technical conceptions of this type. 


Pig-iron Exports from India 


Total exports of pig-iron from India during the 
June quarter were 166,510 tons, as against 153,873 
tons during ihe corresponding quarter of 1936. 
Exports to the United Kingdom increased by about 
50 per cent., from 39,815 tons to 60,547 tons. The 
United States of America increased her imports from 
India from 12,394 tons to 17,935 tons, while China 
took 2,704 tons as against 1,009 tons. Exports to 
Japan ‘showed a considerable decline, from 95,397 
tons to 77,008 tons. ‘‘ Other countries ”’ increased 
their share from 5,258 tons to 8,316 tons. Total 
exports of scrap contracted from 27,467 tons to 
23,214 tons, nearly the whole going to Japan. 
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BLACKING. . 


TO SUIT ALL CASTINGS, ESPECIALLY “CARLTON” 


COAL DUST . 


ALL GRADES, MADE FROM BEST DURHAM COAL 


REQUISITES. 


CHAPLETS, STUDS, SPRIGS, CORE GUM, BELLOWS, Etc. 


MANUFACTURED and STOCKED 


AND CO., LTD., 


ALSO AT 


THOMAS WILKINSON 
BLACKING -MIDDLESBROUGH 


METALECTRIC FURNACES LTD 


STAND 15 ROW ‘A’ Foundry Trades’ Exhibition 
sept. 16th OLYMPIA OCT. 2nd 


A METALECTRIC RUSS FURNACE 
FOR 

the duplexing of cast iron from the cupola and produc- 
tion of high duty cast iron and iron alloys. One 
of many similar plants installed throughout Europe, 
giving unparalleled efficiency and quality of product 
combined with long life. 

Specify a Metalectric Furnace when you are next 
contemplating melting and heat treatment furnaces. 


Urite for further particulars 


CORNWALL ROAD TH WICK: 
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Trade Talk 


‘Tne SHorts Iron Company, Limited, have blown 
in an additional blast furnace at the Shotts Works. 

Work HAS BEEN STARTED on an extension to the 
works at Hebburn-on-Tyne of White’s Marine 
Engineering Company, Limited. 

THE MEMBERSHIP of the United Patternmakers’ 
Association has increased by 344 this year. The 
number of unemployed is only 102, which is the 
lowest average for a long period. 

Eastnor Execrric Company, LimiteD, are erecting 
a new die castings foundry at Elsinore Road, Old 
Trafford, Manchester. Castings in many metals, 
such as brass, copper and Elektron, are to be made. 

Tue ConsotipaTeD Pneumatic Toot Company, 
Lruitep, have recently erected a new shop for the 
production of compressors and are building a new 
foundry at their work at Fraserburgh, Scotland. 

Tue No. 1 Furnace, which G. & R. Thomas, 
Limited, of Hatherton Blast Furnaces, Bloxwich, 
Staffs, have relit, as announced last week, is to 
produce low phosphorus Scotch quality and special 
Ticyl ’’ cylinder pig-iron. 

WHEN pRoPERTY which was being demolished at 
the foundry of Joseph Henry, Limited, collapsed, 
Mr. W. M. Fawcett was killed, and Mr. M. Murray, 
Mr. L. Lawrence, Mr. G. Coates and Mr. E. H. 
Denham were injured. 


S. Dopp & Sons, Liitep, textile machinists, 
Oldham, have bought the whole of the machinery 
of the Clyde Spinning Company, Glasgow. ‘The 
machinery is being removed to Oldham for storage 
and renovation with a view to re-sale. 

G. M. Hay & Company, Limirep, Strathclyde 
Foundry, Glasgow, have taken over the Cyclops 
Foundry, Whiteinch, Glasgow, previously belonging 
to Workman, Clark & Company, Limited. The 
buildings have been reconditioned and additional 
plant installed. 

THE MACHINERY for two 14,500-ton oil tankers is 
to be built on Wearside for Westfal Larsen & Com- 
pany, Limited, Norway, by the Wallsend Slipway & 
Engineering Company, Limited, Wallsend. J. I 
Thompson & Sons, Limited, and Sir James Laing & 
Sons, Limited, both of Sunderland, will build one 
vessel each. 

THE ARBED are dismantling the blast furnace at 
their Eich, Luxemburg. works, as it is situated too 
far from the Franco-Luxemburg ore mines, which 
makes ore supplies and pig-iron dispatch unneces- 
sarily costly. The Eich works will be continued 
as an electric steelworks, with its own furnaces and 
a large steel foundry. 

AN EXAMINATION for admission to associate mem- 
bership of the Institute of Marine Engineers is to be 
held from May 16 to 19, 1938. The annual exami- 
nation for admission of probationer students and 
students will be held from May 23 to 31, 1938. Full 
particulars may be obtained from the Secretary, 
The Institute of Marine Engineers, The Minories, 
London, E.C.3. 


THe secretary of the General Ironfounders’ Asso- 
ciation, which represents over 2,000 workers in the 
light-castings trade in Scotland, states in his half- 
yearly report, recently issued, that at the commence- 
ment of the year trade was at its best and unem- 
ployment at the lowest point. The light-castings 
trade depends greatly on housing, and, although 
thousands of houses are needed, the exceptionally 
high cost of materials has compelled many authori- 
ties to curtail their building programmes. Negotia- 
tions between the unions and the employers’ 
associations has resulted in an increase of, wages 
which took effect from May 17. 

Tue Scottish Brass Founpers’ and 
the North-West Engineering Trades Employers’ 
Association have made an agreement to regulate the 
wages of young journeymen whereby those who are 
employed as brass turners or finishers will, on the 
completion of apprenticeship, be paid at a rate of 
not less than 10s. below the full journeymen’s pay. 
During the sixth year, known as the probationary 
period, they will receive an increase of 2s. 6d. per 
week every quarter until the full journeymen’s rate 
becomes operative at the end of the probationary 
term. The employers may grant earlier advances 
during the probation or concede the full journey- 
men’s rate at the end of apprenticeship. 
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This Week’s News in Brief 


Personal 


(Mz. Montacuz SmirH, an employee of Imperial 
Chemical Industries, Limited, was injured in the 
bombing at Shanghai on August 14. 


Mr. Jesse Crare, of Sleaford, Lincs, has been 
appointed representative in Western Australia of 
Aiton & Company, Limited, ironfounders, of Derby. 


Dr. A. B. Everest, of the research and develop- 
ment department of the Mond Nickel Company, 
Limited, London, sails on Saturday for a business 
trip to America. 


Mr. G. R. Wesster, of the Britannia Iron. & 
Steel Works, Limited, Bedford, has recently re- 
turned to this country after spending a considerable 
time on a business visit to the Continent. 


Mr. F. Hupson, who has joined the staff of the 
research and development department of the Mond 
Nickel Company, Limited, has now taken up resi- 
dence in London, and his private address is 11, 
Wyvern Road, Grovelands Estate, Purley, Surrey. 


Mr. J. S. Kerr has been appointed a director of 
the Indian Iron & Steel Company, Limited, in place 
of Sir Walter Merry Craddock, resigned: iMr. 
P. J. P. Thomas in place of Mr. Eric Studd, re- 
signed; and Mr. J. N. Mookerjee in place of Mr. 
B. N. Mookerjee, resigned. 


Mr. W. KennetH G. ALLEN has been appointed 
a director of W. H. Allen, Sons & Company, 
Limited, Bedford. His appointment inaugurates a 
third generation of the family on the board. Mr. 
Kenneth Allen is a grandson of the late Mr. W. 
H. Allen, who founded the firm in 1880, and the 
eldest son of Mr. Harold G. Allen. The three other 
members of the board, Mr. Richard W. Allen (chair- 
man), Mr. Harold G. Allen (deputy-chairman) and 
Mr. Rupert 8S. Allen (managing director) are sons 
of the founder. 


Lieut.-Cot. RovutLepGe, works manager 
of the Clarence 
Dorman, Long & Company, Limited, and formerly 
engineer of the Cleveland Iron and Steel Works, 
has resigned in order to take up an important 
appointment with the International Construction 
Company, Limited, London, which will involve his 
residence abroad for a period of some four years. 
During his 25 years’ association with the iron and 
steel industry on Tees-side, Col. Routledge has twice 
filled the presidential chair of the Cleveland Insti- 
tute of Engineers. He is a Vice-President of the 
Cleveland Technical Institute, vice-chairman of the 
Tees-side Industrial Safety Committee and a mem- 
ber of the North Riding Territorial Force 
Association. 


Wills 


Jerrcott, Henry, for 15 years secretary 
of the Institution of Civil Engineers 
Scort, H. C. director of Royles, 
Limited, Dalham Engineering Works, 
Bates, C. W., of Sowerby Bridge, 
Yorks, head of W. Bates, Son & 
Company, engineers 
Wuirtsy, JAMES, senior partner of George 
Warren & Company, iron and steel 
merchants, and London manager of 
John Summers & Sons, Limited, 
galvanised steel manufacturers 
Davy, W. J., engineer, a director of 
David Brown & Sons (Huddersfield), 
Limited, gear cutters, J. & G. Wells, 
Limited, colliery proprietors, and 
chairman of the Oldfield Engineering 
Company, Limited 


£12,437 


£10,156 


£19,709 


£10.417 


£48,189 


Obituary 


THE DEATH OCCURRED last week of Mr. David 
Crawford, formerly works manager of the Parkneuk 
Works, Motherwell, of Alex. Findlay & Company, 
Limited. 


Mr, Wiuram ALLAN died recently at the age of 
82. He was in charge of the Berlin blacking depart- 
ment of Dobbie, Forbes & Company, Limited, of 
Larbert, prior to his retirement. 
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Company Reports 


Andrews Toledo, Limited.—Final dividend of 3 per 
cent., making 5 per cent. for the year outed 
March 31. 

Davey, Paxman & Company (Colchester), Limited. 
—Profit for year to March 31, after depreciation. 
fees, and interest on debentures, £10,608; brought 
in, £2,358; dividend of 74 per cent., £1,536; deben- 
ture redemption fund, £1,152; writing off new issue 
expenses, £302; writing off development account, 
£2,500; creation of a benevcient fund for employees, 
£1,000; carried forward, £6,477. 

William Asquith, Limited.—Profit and loss account. 
for 15 months to July 1 discloses a deficiency of 
£59,632, after charging directors’ fees, against which 
there was a credit balance of £4,144 brought in, 
leaving a net adverse balance of £55,488. Direc- 
tors - state that in March of this year Mr. 
Lewis Rhodes consented to become a director and 
chairman of the company at the request of certain 
large shareholders. Following his appointment it 
became apparent that in a number of directions the 
company’s business could only be regarded as ex- 
tremely unsatisfactory and that a drastic change in 
the policy and management of the business was 
essential. A complete stocktaking and revaluation 
of the stocks and work in progress has been under- 
taken. 


Contracts Open 


Beverley, August 31. — Provision and laying of 
330 yds. of 3-in. spun-iron water main, etc., for 
the Rural District Council. Mr. G. Palfreyman, 
surveyor, 36, Market Place, Beverley. 

Littlehampton, September 1.—Supply and erection 
of Diesel pumping plant, machine tools, etc., for the 
Urban District Council. Mr. J. Richardson, water 
engineer, Council Offices, Littlehampton. (Fee 
£2 2s., returnable.) 

Rugby, September 11.—1,660 yds. of 6-in. cast- 
iron or spun-iron pipes, together with cast-iron 
specials, for the Rural District Council. Mr. 

Bunker, engineer, Council Offices, 24, 
Warwick Street, Rugby. 


New Companies 


(From the Register compiled by Jordan & Sons, 
Company Regist 


Limited, ration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 

Heathrow Engineering Company, Limited, 7/8, 
Princes Street, London, E.C.2.—Capital, £1,000. 

Macnab & Company, Limited, 150, Holborn, 
London, £.C.1.—Capital, £1,500. Engineers. 
Director: J. D. Macnab. 

Yorkshire Aluminium, Limited, Spartan Works, 
Carlisle Street, Sheffield, 4.—Capital, £1,000. Direc- 
tors: E. L. Midgley and H. H. Wardle. 

Ginsberg Metal Company, Limited, 16/17, Devon. 
shire Sqnare, London, E.C.2.—Capital, £1,000. 
Directors: I. F. Ginsberg and R. Epstein. 


Applications for Trade Marks 


The following list of applications to register trade 
marks has been taken from the ‘‘ Trade Marks 
Journal :— 


John Harper & Com- 
pany, Limited, Albion Works, Walsall Road, Willen- 
hall. 


Tasiast.’’—Machinery. American Foundry 
Equipment Company, c/o Andrews & Byrne, 201-6, 
Bank Chambers, 329, High Holborn, London, W.C.1. 

** Pecioy.’’—Metal goods. Peglers, Limited, St. 
Catherine’s Road, Doncaster. 

** Mipsaw.”’—Machinery. Midland Saw & Tool 
Company, Limited, Summer Lane, Birmingham. 


Forthcoming Event 


SEPTEMBER 16 to OCTOBER 2. 


Engineering and Marine Exhibition :—Incorporating the 
Foundry Trades’ Exhibition and the Welding Exhibi- 
tion, at Olympia, London, W.14. 
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THE “COGGON’ RAPID INTENSIVE 
SAND MIXING MACHINE 


The above is a Standard 72-inch diameter Machine. 


We extend a hearty invitation to all interested in Foundry 
Mechanism to visit us. Our demonstration units will convince. 
Sound Engineering products, maximum output of thoroughly 
prepared facing and moulding sands. Low power costs. 


Coggon Foundry Equipment Ltd. 


Shay Lane, Ovenden, 


HALIFAX, YORKS. 
Telegrams: ‘‘ Coggon, Halifax” Telephone: 2423 
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Every effort continues to be made to meet as 
much of the demand from home and overseas con- 
sumers as can possibly be undertaken under the 
present conditions. An increase in the demand is 
expected to develop in the autumn, but it is difficult 
to foresee how it will be satisfied. 


Pig-lron 


MIDDLESBROUGH.—Consuming plants have 
been on holiday for part of the past week, and this 
. has given producers an opportunity to overtake 
some of their heavy delivery arrears. Inquiries 
are certain to be more insistent shortly, but there 
is little prospect of any increase in the make of 
foundry iron. No. 3 Cleveland G.M.B. is quoted at 
101s. in the Middlesbrough area, 103s. elsewhere on 
the North-East Coast, 104s. in Falkirk, and 107s. 
on Clydeside. Local hematite consumers generally 
are well supplied, but there is little surplus 
material, and exports are only meagre. For home 
trade, East Coast mixed numbers of hematite are 
quoted at 122s. 6d. on the North-East Coast, 124s. 
in Scotland, 128s. in Sheffield, and 133s. 6d. in 
Birmingham. These prices are subject to 5s. per 
ton rebate. 

LANCASHIRE.—Pig-iron consumers are active 
and are inconvenienced by the lack of material. 
It is not always possible to arrange even replace- 
ments of expiring contracts, let alone new business. 
In some cases foreign iron has been taken up, but 
the prices—Indian at around 150s. and American 
at from 152s. 6d. to 155s. per ton, both delivered— 
are too high for much trade to go through. For 
delivery to users in the Lancashire price zone, offers 
of Derbyshire and Staffordshire brands of No. ; 
foundry iron are on the basis of 109s., with Northants 
at 107s. 6d. and Derbyshire forge iron at from 104s. 
to 106s., according to the class of consumer. West 
Coast hematite iron is at 131s. per ton and East 
Coast at 130s. 6d., both delivered equal to Man- 
chester, with Scottish No. 3 largely nominal at 
around 137s. 6d. 

MIDLANDS.—Deliveries of pig-iron are coming 
through as well as can be expected, and the position 
has eased slightly since the holidays. Nevertheless, 
when the autumn pressure commences the outlook 
will be less secure. The special irons continue to 
receive a heavy demand. Hematite is still scarce, 
and many users are taking supplies of low- 
phosphorus material at £6 10s. to £7 5s. Refined 
iron is quoted at a minimum of £8 2s. 6d. per ton. 

SCOTLAND. Pig-iron deliveries to the steelworks 
are on a good scale against existing contracts, but 
supplementary parcels are having to be brought in 
from Canada, the United States and India in order 
tc maintain operations. No. 1 foundry is quoted 


at 115s. 6d., and No. 8 foundry 113s., f.0o.t. 
furnaces. The light-castings makers also are 
inconvenienced by the shortage of pig-iron. No. 3 


Cleveland is still nominal at 104s. f.o.t. Falkirk and 
107s. f.o.t. Glasgow. Hematite mixed numbers are 
quoted at 123s., Scottish basic 107s. 6d., and English 
and Indian basic 100s., all less 5s. rebate, delivered 
steelworks. A report from Glasgow states that 
Clyde shipyard work is being held up as a result 
of the shortage of steel, while rivet, bolt and nut 
manufacturers could increase their business by a 
substantial percentage if enough material were forth- 
coming. A sheet and bar rolling company has only 
half its available mills in operation, while structural 
engineers have largely exhausted their supplies of 
steel and have difficulty in meeting their construction 
programmes. 


Coke 
The demand on the foundry-coke market is main 
tained on a heavy scale. Deliveries are fairly satis- 
factory. For delivery to Birmingham and district, 


Durham coke is quoted at 51s. 6d. to 55s., and Welsh 
at from 52s. 


6d. to 69s. per ton. 
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Raw Material Markets 


Steel 


Although the markets are still under the influ- 
ence of holiday conditions, the volume of inquiry 
has increased of late and there are indications 
that the usual autumn revival in activity will make 
itself felt earlier this year, states the official report 
of the London Iron and Steel Exchange. New 
business in steel, however, must be limited, since 
practically all the steelworks have sold their pro- 
duction until the end of the year and in many cases 
will carry over into 1938 a heavy tonnage of orders. 
Consumers of semi-finished steel are working on 
hand-to-mouth supplies. Production is at a high 
rate and more regular deliveries of British material 
are being made, while at the same time rather 
larger imports of Continental steel are becoming 
available for the consuming industries. The demand 
for finished steel is unrelaxed, but the makers are 
concentrating upon completing work in hand and 
are unable to accept any orders but those of an 
extremely urgent nature. Inquiry on export account 
is becoming increasingly active, but only a propor- 
tion can be placed owing to the heavy requirements 
of the home market. 


Scrap 


There continues to be a heavy demand for all 
grades of scrap, but in most areas the supply 
position has improved and there is less inconvenience 
caused by the lack of material. Naturally, con- 
sumers are keen to obtain home-produced scrap in 
preference to imported supplies, as the latter are 
priced considerably higher. The representatives of 
the British Iron and Steel Federation, who have 
recently made a flight to the chief centres, report 
that the scheme for placing all available scrap into 
circulation is working very satisfactorily. 


Metals 


A spell of quiet trading has been experienced on 
the London Metal Exchange during the past week, 
and prices generally have eased slightly. The decline 
is likely to be merely of a seasonal nature, and 
some heavy business is expected to go through in 
the autumn. Should the Far-Eastern conflict be of 
long duration, it is expected that there will be a 
hardening of conditions on the non-ferrous metal 
markets. 

Copper.—Apart from the holiday influences, busi- 
uess in this and other metals is effected by the 
Sino-Japanese War. Some large supplies of copper 
have been requisitioned by Japan, while the U.S.S.R. 
has also been in the market recently. As far as 
home trade is concerned, it is likely that there 
will be little increase in demand until well into 
the autumn. The Union Miniére du Haut Katanga, 
Brussels, has registered the U.M.O. brand of rough 
copper on the London Metal Exchange, and this 
grade is now good for delivery against Exchange 
contracts. Copper consumption in the United 
Kingdom during the April-June quarter, according 
to statistics compiled by the British Metal Corpora- 
tion, totalled 82,000 tons, an increase of 10,000 tons 
compared with the previous quarter. Imports 
amounted to 107,915 long tons, an increase of 39,475 
tons compared with the previous quarter. Stocks 
in official warehouses at the end of the quarter were 
18,927 tons, a decrease of 6,903 tons. 

No change in price has been made in the United 
States, in spite of the talk to that effect. Domestic 
sales have fallen away considerably since the be- 
ginning of the month, and the market has now 
assumed a more normal appearance. 


Metal Exchange quotations were as follow :-— 

Cash.—Thursday, £56 15s. to £56 17s. 6d.; Fri- 
day, £56 lls. 3d. to £56 12s. 6d.; Monday, 
£56 8s. 9d. to £56 10s.; Tuesday, £55 18s. 9d. to 
£56; Wednesday, £55 18s. 9d. to £56, 
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Three Months.—Thursday, £57 to £57 1s. 3d.; 
Friday, £56 16s. 3d. to £56 17s. 6d.; Monday, 
£56 12s. 6d. to £56 13s. 9d.; Tuesday, £56 2s. 6d. 
to £56 3s. 9d. ; Wednesday, £56 3s. 9d. te £56 5s. 


Tin.—Conditions have been featureless during the 
past week, and are likely to remain so pending some 
new development. Consumption is on a good scale. 
Figures compiled by the Metallgesellschaft indi- 
cating the world’s mine output of tin for the first 
half of the year reveal a considerable increase over 
the corresponding period of 1936. The total for the 
half year is 97,662 metric tons, against 85,418 tons 
in 1986. A new brand of tin, known as 
‘* Hawthorne,’’ produced by the British Tin Smelt- 
ing Company, has been registered by the London 
Metal Exchange. 

Official quotations were as follow :— 

Cash.—Thursday, £265 10s. to £266; Friday, 
£263 15s. to £264; Monday, £264 to £264 5s.; 
‘Tuesday, £260 to £260 5s.; Wednesday, £262 10s. to 
£262 15s. 

Three Months.—Thursday, £263 15s. to £264 5s. ; 
Friday, £262 5s. to £262 10s.; Monday, £262 10s. 
to £262 15s.; Tuesday, £259 to £259 5s.; Wednes- 
day, £261 5s. to £261 10s. 


Spelter.—This market is passing through a quiet 
period at the present time. Supplies in the United 
States are very tight, and there is little metal on 
offer for early delivery. Producers are even un- 
willing to sell over the first half of next year, 
although they could obtain higher prices by so 
doing. Generally the immediate requirements have 
been met, but the future is still a matter of doubt. 

Daily: market. prices :— * 

Ordinary.—Thursday, £24 7s. 6d.; Friday, 
£24 6s. 3d.; Monday, £24 2s. 6d.; Tuesday, 
£23 18s. 9d. ; Wednesday, £23 15s. 


Lead.—Consumption is reported to have been well 
maintained, but new business at the present time is 
small, although the pipe and sheet manufacturers 
have been in the market for fair supplies. Active 
conditions have prevailed in the United States, and 
sales on the first day of this month totalled 26,000 
tons. This figure is one of the highest returns for 
several years. Trade has declined to some extent 
recently. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £22 8s. 9d.; 
Friday, £22 8s. 9d.; Monday, £22 5s.; Tuesday, 
£22 5s.; Wednesday, £22. 


Scrap.—Consumers have continued to keep out of 
the market, but there can be little doubt that there 
will be some heavy buying in the near future. 
Prices have shown slight decreases in some cases. 
Supplies generally are easily obtained, although old 
rolled aluminium is difficult to procure. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £82; rolled, £67; cast, £43; foil, 
£94 to £98. Copper, £53 to £57; braziery, £50. 
Brass (clean), £32 to £36. Zinc, £16. Lead. 
£21 10s. Gunmetal, £52 to £54. 


London Iron and Steel Exchange 

The Rt. Hon. Lord De La Warr, P.C., Lord Privy 
Seal, has accepted an invitation to be the principal 
guest at the armual dinner of the London Iron and 
Steel Exchange on Tuesday, November 2, 1937, at 
Grosvenor House, Park Lane, W.1. Mr. C. Bruce 
Gardner, chairman of the Exchange, will preside. 


Blast Losses in Blast Furnaces 

In ‘ Teorija i praktika metallurgii,’” N. E. 
Kunakow and I. DrosyscHewsk1 give detailed 
technical data of the blast-furnace plant at the 
Dserschinsky works, as well as of the blowing en- 
gines (Cockerill, Klein, Thyssen, Ehrhardt and 
Sehmer, MAN. and_ Brown-Boveri) _ installed. 
Appreciable losses in blast pressure were sustained 
on these furnaces, and following an investigation 
of the various valves and other potential sources 
of trouble the authors have drawn up a systematic 
schedule which should be applied to minimise these 
losses. The optimum dimensions of the tuyeres for 
these furnaces were also determined. 
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There are various grades of 


YORKSHIRE SAND 


Yorkshire Sand is of a 
synthetic nature, its pro- 


duction being under It is because of the refractability 


of the sand and of the toughness 


careful laboratory con- of the mould surface that castings 
made with Yorkshire Sand are dis- 
trol P erfe ct stan dar d- tinguishable by their excellent finish. 


ization is obtained with 


the various grades, suit- 
able for light and the 
heaviest steel castings. 


YORKSHIRE SAND 


for “easy stripping” 


Information regarding the most suitable grades of Yorkshire Sand for your 
particular needs and full technical details will be given without obligation. 


SOLE PRODUCERS 


GENERAL REFRACTORIES LTD., 


LONDON OFFICE: SCOTTISH OFFICE: SWANSEA OFFICE: MANCHESTER OFFICE: OFFICE: CARDIFF 


Russell House, 48, West Regent Street, Metropole Chambers, 9, Albert Square, Halifax Bldgs, . + prc, . 17, Windsor 
Adelphi, W.C.2. Glasgow. Wind St., Swansea, Manchester, 2. Telephon Telephone: 5796 
Telephone: Temple Bar 361 Telephone: Douglas 6108 Telephone: 3680 Telephone: Blackfriars 6130 Middlesbrough 3313 Telegrams: 
Telegrams: Telegrams: (3 lines) Telegrams: . Telegrams: Telegrams: ** Genefax, Cardiff *’ 
** Genefax, and- London’? nefax, Glasgow Genefax, Swansea ** Genefax, Manchester Genefax, (Mr. F. E. Rutter) 
(Mr. A. C. Turner) (Mr. C. A. G. Thomson) (Mr. D. F. Hood-Williams) (Mr. S. G. Throssell) 


Other Moulding Sands include—Zenith Red Sand, York Yellow 102 Sand, Scottish Rock Sand, Bramcote Red Sand, Harperley Sand, 
Hensall Sand, Red Rover Sand, Warsop Sand, Mansfield Sand. 
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COPPER 
£ s. d. 

Standard cash. 55 18 9 

Three months 56 3 9 

Electrol 6210 0 

Rough 6115 

Best selected 62 5 0 

Sheets 93 0 0 

India 74 5 0 

Wire bars 63 10 O 

Ingot bars 63 5 O 

H.C. wire rods 2 

Off. av. cash, July -. 869 4, 
Do., 3 mths., July - 56 8 2% 
Do., Sttlmnt., July .. 56 9 25 
Do., Electro, July -- 6310 24 
Do., BS., July . -- 612 6 
Do., wire bars, J uly .. 644 4 3% 

Solid drawn tubes 14}d. 

Brazed tubes 

Wire 10}d. 

BRASS 

Solid drawn tubes 123d. 

Brazed tubes 143d. 

Rods, drawn 114d. 

Rods, extd. or rlld. 74d. 

Sheets to 10 w &. 10}d. 
Wire 10d. 

Rolled metal 9id. 

Yellow metal rods. . 74d. 

TIN 

Standard cash 262 10 0 

Three months 261 5 0 

English 262 10 0 

Bars.. 264 10 0 

Straits 264 0 0 

Eastern. -. 266 0 0 

Banca (nom. ) 

Off. av. cash, July 263 14 14 
De., 3 mths., July 262 6 8, 
Do., Sttlmt., 263 14 2,5 

SPELTER 
23 15 
Remelted .. 20 0 0 
oe 19 0 0 

Electro, 99.9 26 6 3 

English 25 0 0 

India oe 20 0 0 

Zinc dust .. 30 0 0 

Zinc ashes . 712 6 

Off. aver., J uly 2212 74, 

Aver. spot, July .. 2211 44 

LEAD 

Soft foreign, ppt. .. 2 

Empire (nom.) .. & 3 

Off. aver., July 2316 417 

Aver. spot, July .. -- 2318 7,44 

ALUMINIUM 

£100 to £105 

ee 1/3 to 1/4 lb. 

Sheet and foil oe 1/2 to 1/4 lb. 


ZINC SHEETS, &c. 
Zinc sheets, English 3710 0 to38 0 0 
Do.,V.M. 10 Oto38 0 
Rods 33 0 0 


ANTIMONY 
English 87 10 0 to 88 10 0 
Chinese, pein (nom.).. 78 0 0 
QUICKSILVER 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 
25% 1410 0 
45 /50%.. 12 0 6 
17 0 0 
Ferro-vanadium— 
35/50% .. 12/8 1b. Va 
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RAW MATERIALS—PRICE LIST 
(Wednesday, August 25, 1937) 


Ferro-molybdenum— 
70/75% carbon-free 4/9 lb. Mo. 
Ferro-titanium— 
20/25% carbon-free .. 9d. lb. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 


80 /85% 6/3 Ib. 
Tungsten. metal powder— 

98/99% .. ; 6/44 Ib. 
Ferro-chrome— 

2/4% car 3415 0 

4/6% car 24 5 0 

6/8% car. 240 0 

8/10% car. 240 0 
Ferro-chrome— 

Max. 2% car. .. .. 86 0 0 

Max. 1% car. .. .. 38 5 0 

Max. 0.5% car... .. 41 00 

70% carbon-free .. 10d. Ib. 
Nickel—99.5/100% . £180 to £185 
“F” nickel shot .. ..£165 0 0 
Ferro-cobalt, 98 /99% . 8/6 to 8/9 lb. 
Metallic chromium— 

96/98% .. 2/5 lb. 
Ferro-manganese— 

76/80% loose £18 16 Oto19 5 0 

76/80% packed £19 15 O0to20 5 0 

76 /80% export .. £22 0 0 
Metallic manganese— 

94/96% carbon-free 1/3 Ib. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. 7d. 
Finished bars, 18% tungsten 3s. 6d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and aang 3 in. 


and over 4d. lb. 
Rounds and squares, under 
Do., under in. to in. 
Flats + in. - + in. to under 
lin. x .. 3d. lb. 
Do., hell x din. 1/- lb. 
Bevels of approved sizes 
and sections 6d. Ib 


Bars cut to length, 10% extra. 


SCRAP 
South Wales (West)—£ 8. d. £58. d. 
Heavy steel, best 3 6to3 10 0 
Mixed iron and 
steel 3 5 Oto3 7 6 
Heavy castiron 3 8 Oto3 10 0 
Good machinery 4 0 Oto4 5 O 
Cleveland— 
Heavy steel, best 3 6 6to3 9 0 
Heavy cast iron 476 
Heavy machinery 410 0 
Midlands— 
Short heavy steel 3 17 6to4 0 O 
Light cast-iron 
scrap 
wrought 
4 0 Oto4 5 0 
Steel t turnings 2 2 6to2 5 0 
Seotland— 
Heavy steel, best 3 4 6to3 7 0 
Ordinary castiron 4 5 Oto4 7 6 
Cast-iron borings 2 0 Oto2 2 6 
Wrot-iron piling 417 fto5 0 0 
Heavy machinery 412 6to415 0 


London—Merchants’ buying prices, 


delivered 

(clean) . 47 0 

io, 
(less usual draft) 1910 0 
Tea lead .. Be 6 
Zine 1510 0 
New aluminium cuttings . 74 0 0 
Braziery copper .. -- 422 00 
Gunmetal .. as -- 46 0 0 
Hollow pewter... 170 0 0 
Shaped black pewter 120 0 0 


P1G-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 sm 103 /6 
” No. 3 101 [- 
» No.4 100/- 
Forge No. 4 100/- 
Hematite No.1 . 123 /-* 
Hematite M/Nos. .. 122/6* 
N.W. Coast— 
Hem. a. d/d Glas. 123 /-* 
d Birm. .. 134 /6* 
Malleable iron d/d Birm... 160/- 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge .. 103 /- 
» No.3 fdry. .. 106 /- 
Northants forge 100/6 
ia fdry. No. 3 103 /6 
fdry. No. 1 106 /6 
Derbyshire forge .. 103 /- 
” fdry. No 3 106 /- 
* fdry. No. 1 109/- 
Scotland— 
Foundry, No. 1, f.o.t. 115/6 
in No. 3, f.o.t. 113/- 
Cleveland No. 3, ew 107/- 
104 /- 
Scottish hem. M Now d 123 /-* 
Sheffield (d/d district)— 
Derby forge 100/6 
»  fdry. No.3. 103 /6 
Lincs forge 100/6 
»  fdry. No. 3. 103 /6 
W.C. hematite 128 /6* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 109/- 
Staffs fdry. No.3 .. 109 /- 
Northants fdry. No. 3 107 /6 
Cleveland fdry. No. 3 109 /- 
Glengarnock, No. 3 137/6 
Clyde, No. 3 oe 137/6 
Monkland, No.3 .. 137/6 
Summerlee, No. 3 137/6 
Eglinton, No. 3 137/6 
Gartsherrie, No. 3 137/6 
Shotts, No.3 - 137/6 


* Subject to a rebate of 5s. per ton under 
certain conditions. 
FINISHED IRON AND STEEL 
Usual district deliveries. 
[A rebate of 15/- per ton for steel sections, 


plates and joists is obtainable in the home 
trade under certain conditions.) 


Iron— &£a 4, 
Bars(cr.) .. 13 5 0t013 15 0 
Nut and bolt ironl11 12 6to12 2 6 
Hoops 14 2 6 
Marked bars (Staffs) fot. 1515 0 
Gas strip 14 2 6 


Bolts and nuts, i in. x 4in 
1710 0 and up. 


Steel— 

Plates, ship, etc.11 8 Otoll 10 6 
Boiler pits. 1118 Otol2 O 6 
Chequer plts. oe 13 0 6 
Joists ll O 6 

Rounds and squares, 3 in. 
to 54 in. .. 12 0 6 

Rounds under 3 in. ‘to fi in. 
(Untested) ll 9 0 
Flats—8 in. wide and over ll 5 6 
»» under 8 in. and over 5 in. 11 10 6 
Fishplates .. és ‘4 2 6 
Hoops (Staffs) 7 12 4 0 
Black sheets, 24g. (4-t. lots) 1515 0 
Galv. flatshts. ( , ) 20 0 0 
Galv. fencing wire, 8g. plan 20 5 0 
Billets, —_ 100-ton lots.. 7 17 6 
Sheet bars .. 
Tin we wit BS 
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Per Ib. basis 
rip oe 13}, 
Sheet to 10 w. iste 
16c, 
2044, 
Castings 16¢ 


Delivery 3 cwt. free. 

10% phos. cop. £33 above B.S. 
15% phos. cop £38 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 

C. Crurrorp & Son, Limirep. 


NICKEL SILVER, &c. 


Per Ib. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to1/9 

To 12 in. wide 1/3} to 1/93 

To 15 in. wide 1/34 to 1/94 

To 18 in. wide 1/4 to1/l0e 

To 21 in. wide 1/4$ to 1/10} 

To 25 in. wide 1/5 to 1/ll 


Ingots for spoons and forks 9d. to 1 /54 


Ingots rolled to spoon size = 1/- to 1/8} 
Wire round— 
to 10g. 1/6} to 2/1} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/54 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 
Dols 


No. 2 foundry, Phila. . 25.76 
No. 2 foundry, Valley .. 24.00 
No. 2 foundry, Birm. 20.38 
Basic, Valley .. 23.50 
Malleable, Valley 24.00 
Grey forge, Valley -. 23.50 
Ferro-mang. 80%, seaboard . 102.50 
O.-h. rails, h’ ye at mill . 42.50 
Billets .. 37.00 
Sheet bars 37.00 
Wire rods 47.00 
Cents. 
Iron bars, 2-40 
Steel bars ‘ 2.45 
Tank plates 2.25 
Beams, etc. 2.25 
Skelp, grooved steel 2.10 
Steel hoops 2.40 
Sheets, black, No. 24 3.15 
Sheets, galv., No. 24 3.80 
Wire nails co 
Plain wire 2.90 
Barbed wire, galv. 
Tinplates, 100-Ib box .. $5.35 
COKE (at ovens) 
Welsh foundry .. ia es 42/6 
» furnace .. 37/6 
Durham foundry 36/6 
furnace 35/6 
Scottish foundry 42/6 
» furnace 40/- 
TINPLATES 


f.o.b. Bristol Channel ports. 


I.C. cokes 20x14 per box 25/- to 26/- 
28x20. ,, 51 /- to 52/- 
20x10 ,, 36/6 to 369 


183x114 ,, 26/3 to 26/6 

C.W. 20x14 22/6 to 23/- 

28x20 ,, 46 /- to 46/6 

32/- to 32/6 

183x114 ., 23/- to 23/6 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron .. £12 0 Oto £13 0 0 
Bars-hammered, 

basis £20 0 Otof£21 O 0 
Bars and nail- 

rods, rolled, 

basis £19 0 Oto£20 0 0 
Blooms £16 0 Oto£l7 0 0 
Keg steel £30 0 O0to£35 0 0 
Faggot steel £20 0 Oto £25 0 0 
Bars and rods 

dead soft st’l £19 0 to £20 0 0 


0 
All per English ton, f.o.b.Gothenburg. 
[Subject to an exchange basis of 
Kr. 19.39 to £1.] 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) Lead (soft foreign, prompt) 
Standard Copper (cash) £ 6. d. £ s. d. 
£ « 4. Aug. 19 .. 26510 Oinc. 10/- Aug. 19 24 7 6 ine. 19 22 8 
19° .. 5615 O dec. 6/3 ~ 20 .. 26315 Odec. 35/- 20 .. 24 6 3 dec. 20 22 8 
.. Bills » 3/9 ” 23 264 O ine. 5/- 23 24 23 22 5 
2/6 24 .. 260 0 Odec. 80/- 24 23 18 9 24 22 5 
« 10/- ” 25 .. 26210 Oinc. 50/- 25 23 15 0 25 22 0 O dec. 
25 .. 5518 9 No change 
Electrolytic Tin (Eng lish ts) Spelter 99.9 per cent.) Lead (English) 
4. a. 4, 8. wd. 
19 .. 63 0 O No change Aug. 19 .. 26510 Oine. 10/- Aug. 19 27 0 0 inc 19 24 10 0 No change 
20 .. 6210 Odec. 10/- ” 20 .. 263 15 Odec. 35/- 20 26 17 6 dec 20 2410 0 
23 .. 6210 0 No change 23. 264 inc. 5/- 23 2613 9 23 2410 0 
24 6210 O ,, om 24 .. 260 0 Odec. 80/- ” 24 2610 0 24 24 5 O dec. 
25 6210 ,, 25 .. 262 10 inc. 50/- 25 26 6 3 25 24 0 0 
AVERAGE MONTHLY PRICES OF STEEL RAILS 
Year Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 
£ s. d. £s. d. g§a4 £04 £ d. a d. £8. d. £s. d. £s. d. £ a. 
910 0 910 0 910 0 910 0 910 0 910 0 910 0 900 815 0 815 0 815 0 815 0 v 
817 6 920 10 5 0 10 10 0 1010 0 1010 0 915 0 900 815 0 815 0 819 0 95 0 9 910 
9 56 0 9 5 0 9 5 0 9 56 0 950 9 2 6 900 900 900 9 00 900 900 9 2 8 
900 900 900 900 815 6 810 7% 810 0 810 0 810 0 840 8 0 0 800 811 it 
. 8 00 8 0 0 8 00 8 00 8 0 0 8 00 8 0 0 8 7 6 810 0 810 0 810 0 810 0 8 3811 
° 810 0 810 0 810 0 8 2 6 8 2 6 8 2 6 8 2 6 8 2 6 8 2 6 8 3 0 8 5 0 8 5 0 8 410 
e ° 8 6 0 8 56 0 8 56 0 8 5 9 8 6 3 8 6 3 810 0 810 0 810 0 810 0 810 0 810 0 8 7 O 
. ° 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 
. . 810 0 810 0 810 0 810 0 810 0 $10 0 810 0 810 0 810 0 8 0 810 0 810 0 810 0 
. ° 8 9 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 6 8 7 6 8 7 6 8 7 8 
° . a SS 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 6 8 7 6 8 7 6 Be. 
° 8 7 6 8 7 6 8 7 6 2 < 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 6 8 7 6 2 & 8 7 6 
ee 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 6 8 7 6 8 7 6 8 7 6 
° 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 S 2 © 8 6 8 7 6 8 7 6 8 7 6 
8 7 6 i a. | 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 i 8 6 8 7 6 8 7 6 8 7 6 
8 7 6 8 7 6 8 7 6 . = & 10 2 6 10 2 6 10 2 6 a oe - _ —_ = 
AVERAGE MONTHLY PRICES OF EAST COAST HEMATITE MIXED NUMB AT MIDDLESBROUGH 
Year Jan. Feb March April | May June July Aug | Nov Dec. 
8. d. s. 4d. 8. d. 8. d. d. 8. d. 8. d. 8. d. d. 4, s. 
240 0 220 0 180 0 180 0 180 0 160 0 160 0 160 0 6 117 6 104 6 
° 97 6 91 7% 100 0 98 6 1y 94 «7 93 6 90 7 1 938 0 93 2 
94 6 104 9 122 0 126 10} 122 0 115 3 107 0 98 1 99 tt 100 102 3 
102 43 101 3 99 7 99 0 af 97 44 95 3% 93 ot 88 0 88 “f 88 6 
87 5 85 9 84 7 82 6 1 79 3 77 1 75 0 74 «9 7660 
77 3 77 9 77 76 3 77 78 0 79 8} 81 43 it 92 6 90 
90 : 90 0 86 83 14 6 78 0 76 6 75 0 9 71 9 71 tt 
69 7 69 7% 69 9 70 0 70 0 69 3 68 7% 69 0 0 70 8 71 0 
71 6 72 0 73 74 0 74 0 74 lt 74 9 75 78 #1 79 «0 
78 23 78 #0 76 75 0 74 0 72 7 71 0 71 0 0 70 70 4% 
70 69 68 0 66 8} 65 63 62 9 61 0 0 65 0 65 0 
64 10 64 3 63 6 63 6 63 6 62 7 62 0 60 0 3 59 0 59 0 
59 59 (0 59 0 59 59 0 59 59 59 3 7% 62 6 62 6 
62 6 65 0 67 6 6 67 6 67 6 67 6 67 6 0 6 68 6 6a 6 
68 6 68 6 68 6 68 6 68 6 68 6 69 7h 70 6 6 6 70 6 70 6 
70 6 75 3 76 6 76 6 77 «44 80 0 85 0 85 0 0 0 85 0 85 0 
. ee 97 6 97 6 97 6 97 6 122 6 122 6 122 6 — = a 
* Since March, 1934, delivered works; previously f.o.t. furnaces. 


NotTe.—Prices of hematite have since July 1, 1936, been subject to a rebate of 5s. under certain conditions. 


WILLIAM JACKS COMPANY, 


_ WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


PIG 


TRADE may, 
—> 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


IRON 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME 


ZETLAND ROAD, 
MIDDLESBROUGH. 


Aug. 
” 
” 
i, ” 
6c, Aug. 
6c. 
” 
” 
1922 
3 1928 
1924 
1925 
3 1098 
94 1929 
| 
10} 1932 
1] 1933 
1/8} 1986 
1987 _ 
2/14 
1922 
ed. 1928 
Is. 
1926 
1927 
.38 1928 
of 
-00 1931 
| 
-50 1 
1984* 
-50 1935° 
00 | 1986* a 
00 1937* 
nts. 
40 ve 
45 | 
25 
25 
10 
40 
| 
2 
5.35 
42/6 | 
37/6 
36/6 
42/6 
40/- 4 
4 
| GUN 
3619 
266 
) 23/- 
46/6 
TEEL 
00 a 
0 0 a 
| ~ 
93, HOPE ST., GLASGOW, C.2. 
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FOUNDRY TRADE JOURNAL 


Aucust 26, 1937 


Notice 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per - line. 
Minimum charge for one insertion 3/- 


(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


NOUNDRY Foreman desires change. A 
thoroughly practical man with technical 
knowledge and an all-round experience in en- 
gineering, repetition, and machine-moulded 
castings. Cupola and metal control.—Box 516, 
Offices of THe Founpry Trape Journal, 49, 
Wellington Street, Strand, London, W.C.2. 


ENGINEER required for mainten- 


ance and erection of new plant, Appli- 

cants must state age, salary required, and ex- 
perience in electrically-driven— 

(a) Mechanical Continuous Casting Plants 

and Cupolas. 

Air Compressors. 

Hydraulic Moulding Plant. 

(d) Power Presses, Welding, etc. 

(e) Porcelain Enamelling. 

(f) Stove Enamelling. 

(9) Sand-blast Plant. 

(4) General Engineering. 

(i) Building Maintenance. 

SIDNEY FLAVEL & CO., LTD., 
Stove, Grate and Gas Stove 
Manufacturers, 
LEAMINGTON. 


SALES Engineer, young, but with experience 
in metallurgical plant, preferably electric 
furnaces and equipment, required to travel, 
follow up inquiries, service, etc. Progressive 
position offered. Applicants must give age, 
details of experience, positions held, and salary 
required. No applicants considered without 
these details. Write in confidence to: Box 528, 
Offices of THe Founpry Trape Jovrnat, 49, 
Wellington Street, Strand, London, W.C.2. 


ANTED.—Foundry Manager, age 30-45, 
for large mechanised Jobbing Foundry in 
London. Applications only entertained from 
men of ability. Strict discipli- 
narian, must be able to obtain high production 
of first class castings. Permanent job, high 
salary.—Box 534, Offices of Tue Founpry 
Traps JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


BMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by eourtesy of the proprietors of Tur 
Founpry Trape JouRNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretury, 
quoting identification number. 


FFOUNDRYMAN with 20 years’ experience 

as foundry manager and foreman desires 
similar position. Vast experience in iron, brass, 
steel and aluminium castings for marine and 
locomotive engineering. Good estimator, plate 
machine, metal mixer, green, dry and chill 
mould casting. (308) F 


AGENCY 


GALES AGENCY offered by a firm manu- 

facturing Furnaces and Equipment, in- 
cluding Pyrometers, Agents in different parts 
= Great Britain and abroad. Applicants 
should state experience and territory covered.— 
‘sox 536, Offices of THe Founpry TRape 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


PROPERTY 


MISCELLANEOUS—Continued 


MODERN Steelfoundry at Rotherham, main 

building 65 ft. by 150 ft. (erected 1916) ; 
complete with 10-ton crane. Site 1 acre. Siding 
on L.N.E. Rly. Adjacent canal.—Apply : 
Gorpon, P.O. Box 98, Sheffield. 


MACHINERY 


‘PHONE 2031 BERMONDSEY. 


50 C.I. Water Cooling Boshes or Tanks, 
2 30 in. by 9 in. by 20 in. deep, suit 
general foundry use, etc. Belt-driven Rumbling 
Barrell, Canning, 18 in. wide by 22 in. deep, 
gearing and pulleys, 1 cwt. capacity. Imme- 
diate delivery—J. T. Wruams & Sons, 
Engineers, South Bermondsey Station, London, 
8.E.16. 


QAND MIXERS AND AERATORS.—The 
‘‘ Breakir '’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 


W. Breatey & Co., Lrp., Station Works, 


Ecclesfield, Sheffield. 


*Phone 98 Staines, 


JERTICAL Crosstube Boiler, 15 ft. 6 in. by 
6 ft. 8-in. Roots Blower, as new, 5 lbs. 
pressure. Tilghman Belt-driven Compressor, 
130 c.f. at 100 Ibs. Air Receiver, 11 ft 6 in. 
by 2 ft, 6 in. 
HARRY H. GARDAM & CO., LTD., 
STAINES. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davizs & Son, West Gorton, Manchester. 


LECTRIC CUPOLA BLOWERS (large 

stock), including two 50-h.p. 3/50/400 

volts, 2,900 r.p.m.; Keith Blackman; 12-in. 
outlet. 

30-h.p. ditto; 12-in. outlet. 

5-h.p. ditto; 6-in. outlet. 

20-h.p. 460 volts d.c., 2,400/1,900 r.p.m. ; 
10-in. outlet. 

EXHAUST FANS (large stock), electrical 
and belt driven. 

ELECTRIC RUNWAY LIFTING 

BLOCKS : 

One 44-ton 460 volts d.c., Vaughan. 

Two 2-ton ditto, Morris. 

One 4-ton 220 volts d.c., Morris (as new). 

One $-ton 3/50/440 volts, Aabacas. 

Two Reavell Rotary Compressors, 12 Ibs. 
sq. in. pressure; 750 cub. ft. direct-coupled on 
bedplate to 60 h.p. 8S.R., 3/50/4060 volts motor. 

4-cwt. Pilkington Self-contained Pneumatic 
Hammer. 

Geared Foundry Ladles, 9, 4, 34, 24 and 
1 ton, etc. 

AIR COMPRESSORS: 30 in stock in sizes 
500 to 20 cub. ft. 

ELECTRIC MOTORS: Large stock to suit 

almost all electric systems. 


S. C. BILSBY, a.M.L.¢.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
’Phone: Broadwell 1359. 


THO* W. WARD LTD. 


*“ FORWARD ” FOUNDRY SAND 
RIDDLE; capacity approx. 5 tons foundry 
sand per hr.; self-contained; drive from a 
4-h.p. tot. enc. motor, 1,400 r.p.m.; working 
parts fitted ball bearings; tubular tripod. 


Write for Albion” Catalogue. 


*Grams : ‘‘ Forward.’’ 'Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 


PATTERNS IN WOOD AND METAL for 
all branches of Engineering. Mouldin 
methods carefully 
Lawtor, Letchworth. 


REDROCK Moulding Sand, suitable for 
heavy iron castings and light castings, 
ungrounded. 
STAMP BROS., 
117, Bricur Srreer, 
SHEFFIELD. 


PATTERNS.—Cleghorn & Co. have new 
premises at 198-200, Bath Road, Worcester, 

and are in a better position to cope with all 

classes of engineers’ pattern. ‘Phone 264. 


QUEBEC YELLOW PINE.—H. R. Hodgson 
& Co., Importers, 94, Derby Road, 
Bootle, Liverpool. 


UABANTEED Wind-Blown Southport Sand 
for Higher Grade Oil-sand Cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, LTD., 
Sand Merchant, 
AINSDALE, SOUTHPORT. 


E are Wireworkers, making Foundry 
Sieves and Riddles of all descriptions.— 
Otsen, Ltp., Hull. 


INEST FOUNDRY BLACKINGS AND 
FACINGS. All our own productions by 
the latest machinery. Pure Ceylon Plumbago 
(import direct). Quality at reasonable prices. 
Orders are repeated Send for free sample. 
JOHN & C. DURRANS, 
PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 
Telephone : Telegrams : 
128 Penistone. Facings, Penistone.’’ 


"Phone: 287 SLOUGH 


NEW 4’ 0" diam. Evans Sand = 


NEARLY new Evans Large Size 
Oil Sand Mixer ............ price £27 


4’ 0” diam. Cupola—Nearly new— 
Complete Installation. Cheap. 


25-cwt. EVANS Ladle ............ £20 


3-ton geared Ladle, in excellent 
price £30 


250-Ibs. oil-fired Morgan Furnace 
in excellent order ......... price £50 


PLEASE SEND FOR OUR LATEST CATALOGUE 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONBY! 


THE RAPID MAGNETTING MACHINE Co. Ltd. 
MAGNET WORKS, LOMBARD 8T. 
BIRMINGHAM, 12 
DESIQNERS & MANUFACTURERS 
OF 


LIFTING MAGNETS 
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